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CHAPTER  1 


HTRQl'UCT  ION 


On  July  14,  1987,  the  Reliability,  Availability  &  Mai nt a i nab i 1 i t y 

Division  of  the  US  Army  Materiel  Systems  Rnalysis  Activity  provided  a 
Briefing  Chart  Report  CNo.  BR-R-63,  see  the  attached  b i b 1 i ogr aphy , 
which  addressed  reliability  versus  cost.  Within  this  report,  the 
M65  Airborne  TOW  System  was  analyzed.  To  summarize  the  report's  finding 
for  this  system,  which  is  composed  of  eight  serially  connected  line 
-rep  1 ac eab 1 e-un i t s  <LRU's>,  the  life-cycle  logistics  cost  was  found  to 
be  inversely  proport  i  onal  to  system  mean-t.  i  me-bet  ween-f  ai  1  ur  e  <MTEF>. 
Simply  stated,  the  system's  life-cycle  logistics  cost  rise  in  direct 
proport i on  to  increases  in  the  LRU  failure  rates.  This  finding  can  be 
generalized  to  all  systems  composed  of  n  serially  connected  LRU's,  as  1 
as  each  LRU's  t i me-t o-f ai 1 ure  is  exponent i al 1 y  distributed.  A  pictorial 
represent  at i on  of  this  gener al  i zat i on  is  found  in  Figure  1. 
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Figure  1  -  General  Relationship  Between  Life-Cycle  Logistics  Cost 
and  System  MTBF  for  Serially  Connected  LRU's 
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The  purpose  of  thi s . presentat i on  is  to  expand  the  scope  of  the 
findings  stated  in  the  report  referenced  above.  Specifically,  this  dis¬ 
cussion  deals  with  a  system  composed  of  n  serially  connected  LRU  config¬ 
urations  rather  than  n  serially  connected  LRU's.  The  assumption  is  made, 
herein,  that  the  LRU's  possess  exponent i al 1 y  distributed  t i mes-to-fai 1 ure, 
but  the  LRU  conf i gurat i ons  do  not  possess  exponent i al 1 y  distributed  times 
-to-failure.  Appendix  1  provides  i 1 1 ustrat i ons  of  the  sixty  LRU  config- 
urat  i  ons  that  a  system  design  can  take  possess.  To  illustrate  the  fact 
that  the  LRU's  can  possess  exponent i al 1 y  distributed  t i mes-to-f ai 1 ure 
and  that  the  conf i gurat i on  does  not,  consider  the  case  illustrated  in 
Figure  2.  The  conf i gurat i on  is  composed  of  two  different  LRU's,  either 
of  the  LRU's  can  perform  the  conf i gurat i on's  function.  Neither  LRU  is  to 


LRU  A 

c 

1  One  of  Two  Requi 

i  red 

1  Active  Redundancy  1 

LRU  B 

Figure  2  -  Simplest  LRU  Active  Redundant  Case 

be  replaced  prior  to  the  f ai 1 ure  of  both.  If  LRU  A's  failure  rate  is  equal 
to  A  and  LRU  B's  failure  rate  is  equal  to  B,  then  the  reliability  of  the 
conf i gurat i on  can  be  shown  to  be  equal  to 

-UAt  -UBt  -U< A+B)t 

R<t>  *  e  +  e  -  e  Cl] 

where  U  is  the  utilization  fraction  of  the  conf i gurat i on.  Since  the 

reliability  is  the  complement  of  the  cumulative  probability  of  failure, 

the  density  function  for  t i me-to-f ai 1 ure  can  be  shown  to  be 

-UAt  -UBt  -U<  A+B  >  t 

f<t>  =  U<  Ae  +  Be  -<A+B>e  >,  C2] 

which  is  clearly  not  a  simple  exponential  relationship.  If  it  were  an 
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exponent i al  distribution,  the  failure  rate  would  be  constant.  The  failure 
rate  of  the  conf i gurat i on  can  be  found  by  dividing  equation  2  by  equation 
1.  The  resulting  ratio  is  not  constant,  in  fact  it  is  an  increasing 
function  as  time  increases.  Therefore,  the  t.i me-to-f ai  1  ure  of  the  config¬ 
uration  is  absolutely  not  exponent i al 1 y  distributed. 

The  illustration  discussed  above  is  subject  to  the  constraint  that  no 
corrective  maintenance  is  performed  on  the  LRU's  until  the  conf i gurat i on 
fails.  This  constaint  is  currently  imposed  on  the  application  of  any  of 
the  sixty  configurations  shown  in  Appendix  1  and  is  an  underlying  assumpt¬ 
ion  carried  forward  thoughout  this  report.  Efforts  are  currently  under 
way  to  evaluate  the  effect  of  periodic,  scheduled  maintenance  on  the  con- 
figurations'  performance  and  logistics  parameters.  Reporting  on  the  effect 
will  be  the  subject  of  a  subsequent  report . 

This  report  presents  a  discussion  of  the  relationship  between  life 
cycle  logistics  costs  and  system  MTBF  subject  to  the  introduction  of 
non-mai ntai ned  LRU  redundancy  at  the  configuration  level.  The  discussion 
will  be  limited  to  a  single,  hypothetical  system  whose  functions  can  be 
effectively  performed  by  any  of  ten  alternate  designs.  The  only  difference 
between  the  designs  is  the  amount  and  degree  of  redundancy  contained  in 
the  designs.  This  discussion  is  stratified  into  specific  sections  design¬ 
ated  by  chapter.  Chapter  2  provides  a  presentation  of  the  alternate 
designs,  a  discussion  of  the  models  to  be  employed,  and  an  enumeration  of 
data  required  for  the  analysis.  Briefly  stated,  the  Logistics  Analysis 
Model,  LOGAM,  was  used  to  predict  life-cycle  logistics  cost  and  a  newly 
developed  model;  entitled  System,  Configuration,  Replaceable  Assembly 
Prediction  and  Integration  for  Reliability  Of  New  Systems  CSCRAPIR0HS3 ; 
was  used  to  predict  system  MTBF.  Chapter  3  contains  a  summary  of  the 
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results  obtained  in  this  exercise  along  with  a  comparison  of  the  derived 
MTBF  versus  life-cycle  logistics  cost  relationship  with  that  form  shown 
in  Figure  1.  Chapter  4  addresses  the  conclusions,  inferences  and  extens¬ 
ions  derived  from  this  analysis  application.  The  attached  appendices 
contain  supporting  data  and  information  pertinent  to  the  analysis. 
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CHAPTER  2 


THE  PROBLEM  DEFINITION 


I .  General 

To  preclude  discussion  and/or  debate  pertaining  to  the  feasibility 
or  appropr i at eness  of  the  methodology  employed  to  increase  redundancy 
within  c onf i gurat i ons ,  a  decision  was  made  to  begin  with  a  design  contain 
i ng  a  relatively  high  degree  of  redundancy.  Subsequent  designs  were  then 
generated  by  simply  reducing  the  level  of  redundancy  in  selected  configur 
at i ons  by  eliminating  identified  LRU's.  Accomplishment  of  each  function 
was  retained  by  satisfying  the  minimum  requirements  specified  for  each 
conf i gurat i on  as  stated  in  the  labeling  of  Design  Configuration  #1,  see 
Figure  3.  The  function  associated  with  each  conf i gurat i on  was  given  a 
generic  name  and  was  assumed  to  be  mission  essential.  The  loss  of  any 
function  constitutes  system  failure.  The  ten  designs  are  specified  below 
along  with  the  input  data  associated  with  each  design.  It  should  be 
pointed  out  that  the  LRU  failure  rates  are  constant  between  designs,  and 
only  the  density  of  LRU  application  varies.  Each  design  configuration  is 
composed  of  a  discrete  number  of  LRU  applications.  Summarized  in  Table  1 
is  an  exhaustive  listing  of  the  types  of  LRU's  of  which  each  design  is 
composed.  It  will  be  noted  that  except  for  Design  Conf i gurat i on  #1,  not 
all  types  of  LRU's  are  present  in  every  design.  Once  an  LRU  application 
was  dropped,  it  was  not  replaced  in  subsequent  designs.  In  fact,  the 
intent  of  the  LRU  dropping  scenario  was  to  reduce  the  system's  MTBF. 

The  column  headers  contained  in  Table  1  are  self  explanatory,  hence  a 
detailed  enumeration  of  Table  l's  data  content  will  not  be  given  here. 
Instead  attention  will  be  focused  on  additional  LRU  data  which  remained 
constant  for  all  ten  design  configurations.  Namely,  the  LRU  common  data 
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inputted  to  LOGAM  to  predict  life-cycle  logistics  cost.  Each  LRU  type 
present  in  a  particular  design  is  required  to  have  t hree-hundred  twenty 
-eight  data  elements  supplied  in  a  file  referred  to  as  NAMELIST.  Appendix 
2  contains  a  NAMELIST  form  which  defines  these  data  elements,  identifies 
which  are  LRU  unique  and  which  are  LRU  common,  and  provides  the  values 
used  in  this  analysis.  The  ten  design  c onf i gurat i ons  follow. 


Table  1  -  LRU/Module  Data  Constant  Across  All  Designs 


LRU 

Type 

Average 
Modul e 
Cost  in 
Dol 1 ars 

Average 
Modul e 
Shi ppi ng 
/Storage 
Vol ume 
<Cu. Ft .  ) 

Average 
Modul e 
Shi ppi ng 
/Storage 
Wei ght 
<1 bs. > 

Number 

Of 

Modu 1 es 
Per  LRU 

LRU 

Shi ppi ng 
/Storage 
Vol ume 
<Cu. Ft . > 

LRU 

Shi ppi ng 
/Storage 
Wei ght 
< 1 bs . > 

LRU 

Uni  t 

Cost 

Dol 1 ars 

LRUa 

100.00 

.  100 

1.200 

16 

2.e00 

20.000 

2400. 00 

LRUb 

50.00 

.  500 

.  600 

36 

20.000 

25.000 

1 000 . 00 

LRUc 

75.00 

.080 

.  800 

24 

2.000 

31.000 

1800.00 

LRUd 

25.00 

.020 

.300 

48 

1.500 

18.000 

750.00 

LRUe 

60.00 

.  060 

.  600 

32 

2.000 

24.000 

1500.00 

LRUf 

50.00 

.050 

.500 

30 

1.750 

20.000 

1200.00 

LRUq 

80.00 

.080 

.750 

21 

11.750 

18.000 

1900.00 

LRUh 

20.00 

.020 

.250 

49 

1.200 

15.000 

500.00 

LRUi 

60.00 

.060 

.500 

26 

1.800 

15.000 

1500.00 

LRU.i 

22.00 

.022 

.200 

60 

1.500 

20.000 

550.00 

LRUk 

78.00 

.078 

.800 

34 

5.  100 

32.500 

1900.00 

LRUI 

10.00 

.010 

.  100 

87 

2.  100 

8.700 

250.00 

LRUm 

50.00 

.050 

.500 

37 

3.440 

25.000 

1250.00 

LRUn 

40.00 

.010 

.  400 

45 

1.260 

25.000 

1100.00 

LRUo 

80.00 

.080 

1.000 

19 

2.300 

28. 000 

2000 . 00 

LRUp 

30.00 

.030 

.250 

50 

2.880 

15.000 

750.00 

LRUq 

50.00 

.  050 

.  500 

31 

1.620 

26.000 

1275.00 

LRUr 

40.00 

.040 

.500 

39 

1.850 

29.000 

1160.00 

LRUs 

16.00 

.016 

.  200 

77 

2.600 

21 . 000 

400. 00 

LRUt 

12.00 

.012 

.  100 

100 

2.400 

22.000 

300. 00 

LRUu 

22.00 

.  022 

.200 

82 

2.600 

48.000 

580.00 

LRUv 

35.00 

.035 

.  500 

21 

1 . 000 

16.000 

960.00 

LRUu 

109.00 

.  110 

1 . 000 

20 

4.  100 

52.000 

1500.00 

LRUx 

110.00 

.  100 

1 . 000 

18 

2.200 

25.000 

1900.00 

LRUy 

225.00 

1.005 

3.000 

40 

95.000 

150.000 

2950. 00 

LRUz 

10.00 

.  100 

.500 

45 

6.000 

36.000 

500.00 

1 1 .  Design  Conf i gurat i on  #1  Specification 

Figure  3  provides  a  reliability  block  diagram  of  the  first  system 
design.  Basically,  the  system  is  to  perform  thirteen  functions.  Function  #1 
is  required  cont i nuous 1 y,  hence  its  utilization  fraction  is  one-hundred 
percent.  The  ten  LRU's  shown  are  considered  to  be  actively  redundant, 
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Redundancy 
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LRUm 
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LRUa 
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1  of  2 


LRUn 


function  •? 
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Util.:  91* 

Active  Redundancy 


1  of  2  H  LRUr 


LRU  1 


function  *12  function  013 

Ut  1  V.  :  995:  Util.:  735: 

1  of  3  Required  2  of  3  Reautred 
Stand-By  Redundancy  Stand-By  Redundancy 


Figure  3  -  Design  Conf i gurat i on  #l's  Reliability  Block  Diagram 


hence  there  is  no  consi derat i on  for  switching  or  re-initialization.  The 
remaining  twelve  functions  are  labeled  and  are  similarly  defined. 

Functions  #3,  #12,  and  #13  require  further  c 1 ar i f i c at i on,  however. 

These  three  c onf i gur at i ons  are  referred  to  as  stand-by  redundant  configur- 
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at  ions.  The  stand-by  LRU's  possess  an  operate  failure  rate  and  a  stand-by 
fai  1  ure  rate.  While  in  the  stand-by  mode<i.e.,  not  performing  the  function 
but  capable  of  doing  so),  the  LRU's  failure  rate  is  equal  to  the  stand-by 
ualue  which  is  usually  numerically  less  than  the  operate  failure  rate. 

When  the  primary  LRU  fails,  the  stand-by  LRU  assumes  full  operation  if 
it  has  not  failed  in  the  stand-by  mode.  Upon  assuming  the  operate  mode, 
the  stand-by  LRU's  failure  rate  takes  on  its  operate  ualue.  Perfect  switch¬ 
ing  is  assumed.  Table  2  contains  the  reliability  and  mai  ntai  nabi 1  i  ty  input 
data  associated  with  the  conf  i  gurat i ons  comprising  this  design. 

Table  2  -  Design  Conf  i  gurat  i  on  #l's  Reliability  8.  Maintainability  Data 


te 1 i obi  1 1 ty 
Conf  t fur At  ton 

Z .  D, 

|  Std, 
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Conf Igurot Ion'* 
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O 
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Fai lure 
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Hi  11  ion 
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T i »e~To 
Retou*/ 
Repl Ace 

In 

i 

33 

Function  1 

1M 

44 1 Function  2 


3 1  49 1 function  3 


33 1 function  4 
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Table  2 


-  Design  Conf i gurat i on  #l's  Reliability  &  Maintainability  Data 
Cont i nued 


Rthabi  !  My 
Conf i  gurat  1  on 
1.0. 

Conf i gur*t ton' • 
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u  ft 
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LRU 
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In 

Hi  nut es 

fit*  i gn 
Nuaber 

Std. 

For* 

Nuober 

3 

ac 

Funct ton  3 

31 

LRUb 

174 

0 

04 

LRUb 

254 

0 

<3 

LRUb 

313 

0 

73 

LRUc 

182 

0 

33 

LftUc 

186 

0 

42 

LRUc 

193 

0 

68 

( 

le 

F unc t i on  6 

45 

LRU* 

185 

0 

43 

LRUf 

283 

8 

Cl 

LRUf 

289 

9 

94 

LRUg 

239 

9 

65 

LRUh 

383 

0 

62 

7 

as 

Function  7 

91 

LftUr 

183 

0 

72 

LRUy 

185 

0 

68 

LRUft 

191 

9 

33 

LRUn 

328 

8 

88 

LRUn 

218 

8 

31 

t 

14 

F  unc  1 1  on  • 

•? 

LftUo 

391 

21 

61 

LRU. 

198 

8 

64 

3 

13 

Function  9 

34 

LRUg 

197 

8 

48 

LRUt 

193 

9 

83 

LRUtc 

171 

9 

43 

1. 

• 

Function  !• 

73 

LRU* 

223 

9 

93 

LRUu 

293 

8 

33 

LRUy 

284 

8 

41 

LRU* 

156 

8 

39 

IS 

34 

Function  11 

(3 

LRU1 

299 

0 

33 

LRU. 

213 

0 

87 

LRUu 

191 

9 

CS 

LRU1 

263 

0 

33 

LRU* 

281 

0 

92 

LftUr 

108 

0 

31 

13 

l* 

Function  12 

55 

LRUt 

178 

29 

47 

LRUt 

178 

28 

47 

• 

LRUi 

178 

0 

47 

13 

!• 

Function  13 

73 

LftUj 

100 

23 

65 

LftUj 

100 

0 

31 

LRUJ 

103 

9 

43 

The  data  content  of  Table  2  requires  a  detailed  description.  The 
column  with  the  header  entitled  Design  Number  is  simply  a  counter  of  the 
number  of  conf i gurat i ons  present  in  the  design  being  analyzed.  The  second 
column,  entitled  Std.  Form  Number,  cross  references  the  conf i gurat i on  to 
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the  appropriate  standard  form  shown  in  Appendix  1.  The  Conf i gurat i on ' s 
Ident i f i cat i on  Name  column  is  simply  an  identifier  while  the  Use  Ratio 
column  contains  the  utilization  fraction,  stated  in  percent  form,  of  the 
conf i gurat i on.  The  last  four  columns  of  Table  2  are  devoted  to  the  data 
associated  with  the  LRU's  comprising  the  conf i gurat i ons .  It  will  be  noted 
that  a  conf i gurat i on  can  be  composed  of  different  LRU's  and  that  in  the 
case  of  multiple  applications  of  the  same  LRU  within  a  conf i gurat i on  the 
failure  rates  and  t i mes-to-remove/rep 1 ac e  do  not  necessarily  have  to  be 
equal.  They  can  be  equal  but  are  not  constrained  to  be  equal.  The  remain¬ 
ing  column  headers  of  Table  2  are  self  explanatory.  Table  2  i  s  an  optional 
output  of  the  reliability  model  referred  to  as  SCRAPIRONS. 

III.  Design  Conf i gurat i on  #2  Spec i f i c at i on 

Figure  4  provides  a  reliability  block  diagram  for  Design  Configurat- 
i on  #2.  This  design  was  derived  from  the  first  one  by  three  steps.  First, 
two  LRU's,  LRUb  and  LRUe,  were  removed  from  Function  #1,  thereby  reducing 
the  level  of  redundancy  from  two  of  ten  to  two  of  eight.  Secondly,  the 
three  LRUb's  in  Function  #5  were  removed  which  lowered  the  function's 
redundancy  to  one  of  three.  The  final  modification  was  to  remove  LRUe  from 
Function  #6.  The  result  of  this  removal  reduced  the  redundancy  level  to 
two  of  four.  Table  3  provides  the  LRU  make-up  for  Design  Conf i gurat i on 
#2.  The  af orement i oned  reductions'  net  effect  will  be  to  reduce  the  pro¬ 
bability  of  system  survival  for  any  specified  time  period  and  the  system 
mathematical  mean— t i me— between— f ai 1 ure  in  a  logistics  environment  that 
specifies  no  corrective  action  prior  to  loss  of  funct i on< i . e. ,  system 
f ai 1 ure) . 

I V .  Design  Conf i gurat i on  »3  Specification 

Design  Conf i gurat i on  43  was  derived  by  three  more  function  modifi¬ 
cations.  The  first  modification  was  to  remove  LRUy  from  Function  #3, 
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reducing  the  redundancy  leuel  further  to  four  of  seven.  Secondly, 

LRUy  and  one  of  the  LRUn"s  were  removed  from  Function  #?'s  Conf i gurat i on . 
This  later  removal  results  in  a  redudancy  requirement  of  either  LRUr  and 
LRUa  or  LRUn.  The  last  modification  to  Design  Conf i gurat i on  #2  was  to 
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Tabl  *  3  -  Dts  1  gn  Configuration  *2'%  Rtlitbility  t<  Mai  nt  ai  nabi  li  ty 
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Table  3  -  Design  Conf  1  gurat  i  on  #2'*  Reliability  8<  Mai  ntai  nabi  11  ty 
Data  (Continued) 


Rt  1  1  Ot 

Conf igu 

I. 

*}\\V  . 

f|1  ion 
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SI 
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13 

It 

function  13 
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LRU  j 
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It* 

9 

Si 

LRU  j 

its 
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41 

remove  LRUx  and  LRUy  from  Function  #18.  By  so  doing,  Function  #10  is 
accomplished  by  the  combination  of  two  serially  connected  LRU's.  In  order 
to  conform  to  the  standard  forms  shown  in  Rppendix  1,  Function  #10  was 
split  into  two  subfunct i cns,  Function  #10a  and  Function  #10b.  The  result 
of  these  three  modi f i cat i ons  is  shown  in  Figure  5  and  is  reflected  in  the 
data  content  of  Table  4. 

V.  Design  Conf i qurat i on  44  Specification 

To  obtain  Design  Conf i gurat i on  #4,  the  redundancy  of  thrve  more  con¬ 
figurations  was  reduced.  The  least  reliable  LRUc  was  dropped  from  Function 
#3,  and  the  stand-by  unit,  LRUm,  was  dropped  from  Function  #8.  Finally, 
a  stand-by  unit  was  dropped  from  Function  #12.  The  results  of  these  modi¬ 
fications  are  reflected  in  the  reliability  block  diagram,  shown  in 
Figure  6,  and  the  associated  data  contained  in  Table  5. 
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Table  4 


ts i gn  Configuration  *3'»  Reliability  1  Mai nt al nab  11 1 y 


Table  4  - 
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Data  (Continued) 
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Figure  3  -  Design  Configuration  #3's  Reliability  Block  Diagram 
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Table  3  -  Design  Conf i gurat i on  #4's  Reliability  &  Maintainability 
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Figure  6  -  Design  Conf i gurat i on  #4's  Reliability  Block  Diagram 
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v I .  Design  Conf i gurat i on  #5  Specification 

Figure  7  provide*  a  schematic  of  the  reliability  block  diagram  for 
Design  Conf i gurat i on  #5.  This  design  was  derived  from  the  previous  design 
by  the  methodology  described  below.  LRUg  was  dropped  from  Function  #5,  and 


Figure  7  -  Design  Conf i gurat i on  #5's  Reliability  Block  Diagram 

LRUg  was  dropped  from  Function  #6.  Additionally,  LRUk  and  LRUg  were  dropped 
from  Function  #9.  Table  6  contains  the  data  associated  with  this  design 
c  onf i gurat i on . 
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Table  6  -  Design  Conf i gurat i on  #3's  Reliability  &  Maintainability  Data 
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VII.  Design  Configuration  #6  Spec i F i c at i on 

Design  ConFi  gurat  i  ori  H6'&  derivation  from  Design  ConF  i  gurat  i  on  #5  was 
accomplished  by  dropping  LRUi  from  Function  ♦♦  1  *  LRUg  From  Function  #2,  and 
the  stand-by  LRUt  From  Function  #12.  The  resulting  reliability  block  dia¬ 
gram  is  shown  in  Figure  8  while  the  data  pertinent  to  this  design  is 
itemized  in  Table  7. 


Figure  3  -  Design  ConF i gurat i on  Reliability  Block  Diagram 
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Table  ?  -  Design  Conf i gur at i on  *6ys  Reliability  &  Maintainability  D*ta 
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14  18  Function  13 


VIII.  Design  l  on)  i  qur  a*  1  on  #7  Specification 

Design  Configuration  #7's  derivation  from  Design  Conf iguration  #8 
accomplished  by  dropping  LRUh  from  Function  #1,  LRUp  from  Function  #2, 
LRUh  from  Function  #6,  and  the  stand-by  LRUj  from  Function  #13.  The  re 
suiting  reliability  block  diagram  is  shown  in  Figure  9  while  the  data 
pertinent  to  this  design  is  itemized  in  Table  8. 
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Di  £  i  gr'i  C ont  i  gwr  at  1  on  #3  i  d«ri"ii  i  on  f  r o m  Des  i  g n  Conf  i  gurat  i  on  it ?  wa 
accomplished  by  dropping  LRUd  from  Function  #  1 ,  LRUo  from  Function  #  2  , 
LRUr  and  LRUa  from  Function  #7,  arid  LRUw,  LRU)  and  LRUr  from  Function  #11 
The  resulting  reliability  block  diagram  is  shown  in  Figure  10  while  the 
data  pertinent  to  this  design  is  itemized  in  Table  9. 
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Figure  10  -  Design  Conf i gur at  1  on  #8's  Reliability  Block  Diagram 
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Function  136 


X.  Design  Conf i gurat i on  *9  Specification 


Figure  11  provides  a  schematic  of  the  reliability  block  diagram  for 
Design  Conf i gur at i on  #9.  This  design  was  derived  from  the  previous  design 
by  the  methodology  described  below.  LRUc  was  dropped  f rom  Function  #1,  and 


Figure  11  -  Design  Configuration  #•?  '  s  Reliability  Block  D  i  ag 


LPUk  and  LRUrn  were  dropped  from  Function  .  Hdd  i  »  i  on  a  1  1  .  LRU"  and  LRU 
were  dropped  from  Function  #S.  fir,  LRU  a  was  dropped  from  Function  »4  .  and 


LRU*  uas  dropped  from  Function  #11. 

Table  10  -  Design  Conf  i  surat  i  011  #9'»  Reliability.  8.  Maintainability  Data 
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XI,  B«sign  Conf i qurat i on  010  Specification 

Figure  12  provides  a  schematic  of  the  reliability  block  diagram  for 
Design  Conf i gurat i on  #10.  This  design  is  unique  in  that  it  is  totally  void 
of  redundancy <i.e.,  it  is  totally  serial).  Its  LRU  composition  was  derived 


F ■ gure  12  -  Dos i g 


03  1  gn  Conf  i  gurat  i  on  #10  '  s.  Reliability  Block  Diagram 


from  the  pre-nous  design  by  dropping  selected  LRU's,  y=f  sa"sfi- mg  f  he 
functional  reguirements  levied  on  the  conf i gur at i on . 
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T  4b 1 e  11 


-  Design  Conf i gur at i on  #10's  Reliability  &  Mai nt ai nab i 1 i t y  Data 
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XI .  Problem  Approach 

The  information  and  diti  presented  in  this  chapter  forms  the  data 
base  used  In  the  reliability  predictions  obtained  via  the  application  of 
SCRAP  I  RONS  and  the  logistics  life-cycle  cost  forecasts  obtained  vu  the 
application  of  LOGAM.  One  additional  input  requires  further  c 1 ar i f i c at i on . 
Namely,  the  logistics  system  should  be  described.  Simply  stated,  failed 
LRU's  are  removed  and  replaced  at  the  system  level.  The  failed  LRU's  are 
returned  to  the  depot  for  repair.  LRU  repair  is  accomplished  by  modular 
replacement  with  defective  modules  being  discarded.  This  logistics 
system  is  provided,  as  input,  to  LOGAM  by  setting  the  variable,  GG, 
equal  to  one  and  the  remaining  G-Factors  equal  to  zero.  The  selection  of 
this  logistics  system  was  made  for  two  reasons;  -first,  for  its  widespread 
use  in  support  of  missile  systems  and  for  its  relative  brievity. 

The  initial  step  in  this  analysis  focused  on  predicting  system  MTBF 
for  each  of  the  ten  designs.  Once  this  was  accomplished,  attention  was 
then  focused  on  inputting  the  LRU  consumption  rates  and  mean-t i me-to- 
repair  to  LOGAM  to  predict  life-cycle  logistics  cost.  The  results  of 
these  applications  are  summarized  in  Chapter  3  of  this  report . 
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CHAPTER  3 


RESULTS 


I .  SCRflPIROHS--  Output  Summary 

The  initial  step  in  the  analysis  dealt  with  inputting  the  data 
required,  for  each  design  configuration,  into  the  3CRAPIRQNS  model  and 
forecasting  the  resulting  system  MTBF's.  Table  12  contains  a  summary  of  the 
results  obtained.  These  MTBF  point  estimates  forecast  the  average  number  of 
hours  between  system  failure,  subject  to  the  constraint  that  no  corrective 
maintenance  actions  are  initiated  until  system  failure  occurs.  At  system 


Table  12  -  MTBF  Point  Estimates 


Design  Humber 

System  MTBF  (Hours) 

#1 

2,133.-51 

*2 

2,091.78 

#3 

1,499.37 

*4 

1,234.64 

#5 

1 , 043.  19 

46 

915. 60 

47 

670. 31 

43 

568.47 

49 

450.68 

413 

251 . 79 

failure,  the  complete  LRU  configuration  is  restored  to  a  ful'y  operational 
state.  The  SCRAPIRQNS  output  obtained  for  each  design  conf i gurat i on  is 
provided  in  Appendices  3  through  12. 

I  I .  LOGAM^S  Output  Summary 

Once  the  design  configurations'  MTBF's  were  predicted,  attention 
was  then  focused  on  forecasting  the  logistics  life-cycle  cost,  via  LOGAM 
applications.  The  resulting  life-cycle  logistics  cost  estimates  for  the  ten 
designs  are  summarized  in  Table  13.  Abbreviated  LOGAM  outputs,  in  P92 
Formats,  are  provided  in  Appendix  13. 


Table  13  -  Life-Cycle  Logistics  Cost 


Design  Humber 

Life-Cycle  Log  Cost 

41 

*22 , 546, 710 

42 

* 22,097,920 
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*19,  3e>5, 330 

44 

*19,540,390 
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*  18, 844, 570 
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r  17, 31 3, 100 

47 

*16, 260,390 

48 

*14,832,  30 

49 

*!«;, 535, 950 

410 

*11, 746, 750 
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Ill,  Relationship  Discussion 

Figure  13  provides  a  bar  chart  illustration  of  the  relationship 
implied  herein  between  system  P1TBF,  predicted  via  SCfcflPIfcONS,  and  life 
-cycle  logistics  cost,  forecasted  via  LOGflM.  The  costs  shown  in  Figure  13 
are  stated  in  millions  of  dollars  while  the  KTBF  values  are  stated  in 
hours.  It  is  pertinent  to  point  out  at  this  time  that  each  of  th*  cost 


Figure  13  -  System  MTBF  Versus  Life-Cycle  Logistics  Cos* 

forecasts  and  MTBF  estimates  are  directly  tied  to  a  finite,  unique  design 
and  as  such  do  not  form  a  continuum  of  points.  Mot*  eover ,  '  hey  const  i  t '.it  e 

a  sample  of  me  feasible,  obtainable  system  designs  which  possets  » he  i  »• 
own  system-effect i v e n e s s  and  logistics  parameter*.  The  ten  designs 
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anal  yred  herein  do  not  constitute  an  *xh*i<ttiv«  itemization  of  *11  possible 
designs  this  hypothetical  system  could  take  on.  This  fact  is  evidenced  ty 
the  arbitrary  method  employed  to  develop  the  alternate  designs. 

It  will  be  noted  that  the  overall  trend  of  life-cycle  '  xgistic  coat 
versus  system  MTBF,  illustrated  in  Figure  13,  is  completely  opposite  to 
that  portrayed  in  Figure  1.  This  phenomena  can  be  explained.  In  serially 
connected,  exponent i al 1 y  distributed  LRU  system  designs,  the  LRU  consumpt¬ 
ion  rate  per  operational  hour  numerically  equals  the  LRU's  composite  fail¬ 
ure  rate  per  operational  hour.  When  the  system  fails,  one  LRU  failure 
caused  the  system  failure.  Under  the  assumption  of  perfect  diagnostic 
capability,  one  LRU  replacement  occurs  per  system  failure.  When  redund¬ 
ancy  is  introduced  into  the  design,  multiple  LRU  replacements  car.  occur 
per  system  failure,  even  if  no  LRU  replacements  are  made  prior  to  system 
failure.  If  a  periodic,  scheduled  mai nt enane e  interval  is  introduced, 
where  failed  LRU's  are  replaced  in  redundant  conf  i  gur  a*,  t  on$  prior  to 
system  failure,  the  LRU  consumption  rate  would  further  diverge  from  the 
composite  LRU  failure  rates.  In  reality,  logistics  costs  can  and  do 
increase  when  system  MTBF  increases  as  a  result  of  redundancy  or  scheduled 
maintenance  cycles.  This  possibility  precludes  one  from  concluding  that 
i n  all  cases,  increase*  In  system  MTBF  results  in  decreases  in  system 
life-cycle  costs.  In  summary,  increases  in  system  fITBF  can  result  in  either 
decreases  or  increases  in  life-cycle  logistics  cost,  hence  system  MTBF  is 
not  an  accurate  driver  of  life-cycle  logistics  cost.  If  fact,  m  the 
presence  of  design  redundancy  and/or  scheduled  maintenance  actions,  the 
system  MTBF  is  not  an  accurate  driver  •' or  the  frequency  of  maintenance. 
Conseouent l y ,  other  design  parameters  such  as  me an-t 1  me -be t we en-c or r ec *  i  ■  e 
-maintenance  or  mean-t 1 me-bet ween-mat nt e nano e  must  be  explored  as  cost 
drivers  since  they  more  accurately  reflect  the  average  time  between 
system  demands  for  logistical  resources. 
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CHAPTER  4 


CONCLUS I  OHS  AND  EXTENSIONS 

The  hypothesis  '-h*t  logistic*  !  if#-cycl*  costa  decrease  4*  system 
MTBF  incr«*m  is  no?  true  in  *11  c*ses.  Specifically,  this  *r>*1ysi*  h*s 
examined  ten  design  alternative*  for  a  hypothetic*!  system  *nd  illuatrated 
that  logisticv  life-cycle  cost  c*n  incre*se  *s  system  MTBF  increase*.  This 
phenomen*  occurred  under  the  imposed  constraints  of  both  stand-by  and 
active  redundancy  at  the  LRU  level,  a  fixed  logistics  concept ,  fixed  LRU 
desc r i pt i ons ,  and  no  scheduled  maintenance  policy.  It  is  hypothesized 
that  if  a  scheduled  maintenance  interval  is  imposed  that  the  system  MTBF 
would  Increase  further  for  Designs  1  through  9  but  that  the  logistics 
life-cycle  cost  would  also  increase  for  these  designs.  This  inference  is 
based  on  the  conclusions  that  a  scheduled  mai ntenance  interval  would  allow 
for  replacing  failed  LRU's  in  redundant  conf l gurat i ons  prior  to  configur¬ 
ation  failure  thereby  increasing  the  conf i gurat i ons '  MTBF  but  *1 io 
increasing  the  consumption  rate  of  selected  LRU's  and  i  nc  reas  i  rig  the 
personnel  requirements.  The  net  effect  of  a  scheduled  maintenance  policy 
is  an  increase  in  the  logistics  resources  consumed  by  the  system.  This 
consumption  of  resources  is  offset,  from  a  trade-off  sen se,  by  the  increase 
in  system  reliability  and  MTBF. 

In  conclusion,  it  is  erroneous  to  assume  that  higher  system  MTBF* 
result  in  reduced  logistics  life-cycle  costs.  In  f ac f ,  higher  logistics 
costs  are  often  required  to  achieved  higher  system  MTBF'*.  The  quantity 
and  quality  of  logistics  resources  consumed  by  a  given  system  is  related  « 

to  the  failure  character  1 st 1 cs  of  the  equipment  comprising  it,  however 
other  factors  must  be  considered.  The  mt,  *n-t  i  ne-bet ween-mai  nte  n  *m:  <  ,  MTBM, 
of  a  system  appears  to  be  a  more  meaningful  index  of  logistic*  cost  than 
the  MTBF.  Both  parameters  are  functions  of  the  failure  •:  h  ar  ac  *  e  r  i  j  *  i  c  j  of 
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a  system's  components,  but  the  MTBM  is  inc’usiue  of  more  pertinent  consid¬ 
erations  pertaining  to  function  and  modes  of  operation.  The  MTBM  and  MTBF 
of  a  system  can  be  equal  if,  and  only  if,  specific  conditions  exist.  The 
i ncorporat i on  of  a  single  redundant  entity  in  a  destgn  oiolates  these 
conditions.  Finally,  the  utilization  of  equipment  and  the  degree  of 
functional  redundancy  designed  into  systems,  often  result  in  both  higher  i 

i 

system  MTBF's  and  higher  life-cyrle  logistics  costs. 
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Appendix  1 

Li n#-R*p1 aceebl e-Uni t  <LRU)  Conf i gurat i on* 
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Redund  anc  y 


#15  Standby 

Redund  anc 


#16  Standby 

Redund ancy 


#17  Standby 
Redund  anc 


1  of  2  Required 


#18  Stand-By 

Redund  anc y 


1  of  2  Requ i red 


#19  Stand-By 
Redundancy 


2  of  3 
1  of  2  Req 


♦32  flc t i ve 
Redundancy 


#33  Active 
Redund  anc  y 


#34  Ac t i ve 
Redundancy 


#36  Active 
Redund  ancy 

i — I  Th — I 


#38  Active 
Redund  ancy 

i — 


#39  Active 
Redund  ancy 


6of 7  Requ i red 


#40  Active 
Redund  ancy 

I - m - 1 


#41  Active 
Redund  ancy 

l — til — 1 


2of 8  Requ i red 


#42  Ac t i ve 
Redundancy 


I - 1  g  I - * 

3of  8  Requ i r ed 


#43  Active 
Redund  ancy 

i — ni— i 


HjH  1 

4of 8  Requ i red 

5  o  -f  3  Required 

#52  Rc  t  i  ve 
Red  undancy 


#53  Act i ve 

#54  Active 

♦55  Act i ve 

Redund  ancy 

Redundancy 

Redundancy 

1 -  1 

: — fi-! — ! 

i — rn — i 

Ll®j — 1  1 — Li^l — 1  1 — Ll®I — 1 

lofl0  Required  2ofl0  Required  3ofl0  Required 


uired 


#56  Active 
Re dun d  ancy 


#57  Active  #58  Active  #59  Active 

Redundancy  Redundancy  Redundancy 

i  — i  rHTI — i 


— _!®j — 


5o-fl0  Required  6oflO  Requir  ed  7of  1  Q  Requ  wed  8o  i  1  0  Require  d 


#60  flc t i ve 
Redund  ancy 


TO  BE 
DEVELOPED 


TO  BE 
DEVELOPED 


TO  BE 
DEVELOPED 


9ofl0  Required 
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LOGAM  LRU  Data 

Each  L i ne-Rep 1 ac eab 1 e-Un i t  <LRU>  contained  in  an  identified  design 
must  be  described  by  three-hundred  twenty-eight  data  elements  to  be  accept¬ 
ed  by  the  LOGAM  computational  algorithms.  For  the  exercise  associated  with 
the  ten  designs,  these  data  elements  can  be  classified  into  three  catego- 
riesCi.e.,  those  that  are  constant  between  the  design  conf i gurat i ons  and 
are  common  among  the  LRU's;  those  that  are  constant  between  the  design  con¬ 
figurations  but  are  LRU  peculiar;  and  those  that  wary  between  design  con¬ 
figurations  and  are  LRU  peculiar).  Those  data  elements  that  are  common 
to  all  LRU's  and  are  constant  between  design  c onf i gurat i ons  describe  the 
logistics  concept  envisioned  to  support  the  system,  identify  the  number  of 
systems  to  be  deployed,  specify  the  number  and  types  of  logistics  echelons 
and  so  on.  These  data  elements,  along  with  the  numeric  values  chosen  for 
this  exercise,  are  summarized  in  Table  ife  of  this  appendix. 

Those  data  elements  that  are  constant  between  design  c onf i gurat i ons 
but  are  LRU  peculiar  are  CMP,  CUBEM,  CUBEU,  CUP,  P,  MM  and  MU.  These 
variables  are  defined  in  Table  ifc.  The  values  used  in  this  exercise,  per 
LRU,  are  shown  in  Table  1.  The  final  data  element  c 1  ass i f i c at i on,  those 
data  elements  which  vary  between  design  c onf t gura* i ons  and  LRU  type, 
contain  only  two  elements,  E  and  TRC.  A  summary  of  the  values  taken  on  by 
these  two  data  element s  versus  the  ten  designs  is  provided  in  Table  1^ 


Table  If. 

Table  -  System  Me an-T 1 me-To-Repai r  Summary  For  The  Ten 
Design  Conf i gur at i ons  < SCRAP  I  RONS ' s  Output) 


Conf i g- 
ur at i on 

Number 

41 

42 

g 

43 

46 

47 

48 

49 

410 

TRC 

in  Min, 

223.33 

203.24 

BHS 

mm 

143.2'/ 

129.27 

111.37 

35.68 

57.54 
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T  ab '  e  l£  -  LRU  Consumption  Rates  Versus  Design  Conf i gur at i ons 
t  SCRAP  I  RONS '  s  UutputrE  Entry  in  LGGRM> 


Design  Conf i gur at i on  Humber 


Han 

zjnn 

42 

*3  ! 

#4 

#5 

46 

47 

48 

49  [ 

BM 

LPUa 

IUUH! 

1103.2 

mas 

1229.7 

1235.2 

1242.9 

1253.7 

1191.5 

EFE9B 

1044. 1 

LRUb 

226.  1 

0.0 

0. 0  1 

0. 0 

0. 0 

0.0 

0.0 

0.0 

m 

0.0 

LRUc 

226.  1 

231.7 

204.9 

212.5 

mni 

241.5 

92.8 

92.8 

LRUd 

106. 3 

HU 

WHH 

108.6 

m 

natj 

3.0 

0. 0 

0. 0 

LRUe 

251 . 0 

■EHH 

82.8  1 

32.8 

82.8 

82.8 

32. 8 

■BOB 

124.6 

LRUf 

EBB 

250.  1 

v>t-rjii 

250.  1 

274.0 

231.6 

333.0 

351.3 

374.3 

414.9 

219.9 

229. 7 

■JIHJ 

229.7 

0.0 

0.0 

0.0 

0.0 

0.0 

LRUh 

170.0 

1  77. 5 

mnam 

BEMM 

■m 

199.4 

0.0 

0.0 

0. 0 

0.0 

LRU  i 

106.8 

106.  3 

mm m 

111.8 

0.0 

0.0 

0.0 

0.0 

■BB 

nan 

361.9 

469 . 0 

4  63.0 

469.0 

474.6 

487.2 

537.0 

565.8 

620.7 

474. 8 

LRUk 

153.4 

153.  4 

153.4 

153.4 

112.1 

116.8 

125.0 

134.4 

3.0 

1  0.0 

LRU  1 

279.0 

279.  0 

279.0 

279.0 

279.0 

283.5 

291.2 

216.8 

232.0 

LRUm 

198.2 

198.2 

193.2 

113.1 

113.1 

■SOB 

126.5 

aiiflFfld 

0.0 

|  0.0 

LRUn 

235.7 

235.  7 

270.0 

270.0 

mo 

274.6 

282.5 

323.5 

350.8 

mrin 

LRUo 

111.8 

111.8 

111.8 

111.3 

111.31 

116.5 

124.6 

^  0.0! 

0.0 

0.0 

LRUp 

109.4 

109.  4 

109.4 

■BM 

109.4 

113.7 

0.0 

0.0 

0.  0 

0.0 

nasi 

115.1 

115.1 

115.1 

*»!■** 

115.1 

0.0 

0.0 

0.0 

0.0 

0.0 

LRUr 

272.2 

277.3 

285.9 

137.3 

169.7 

0.0 

LRUs 

nas 

■ESQ 

maa 

109.3 

■PHH 

■EBB 

109.3 

126.8 

■EBB 

LRUt 

323.5 

IEB 

nan 

403.2 

394.7 

nm 

394.7 

415.0 

231.5 

LRUu 

104.3 

104.3 

ui.i 

ui.i 

111.1 

111.1 

ui.i 

111.1 

129.9 

146.6 

LRUv 

108.1 

108.1 

115.9 

115.9 

115.9 

115.9 

115.9 

115.9 

0.0 

KU 

LRUw 

inns 

330.  7 

334.  l 

nn 

EJ1I 

334.  1 

334 .  l 

250.9 

Ht£feKJ 

IBSHEI 

LRUx 

211.9 

107.  9 

IWHU 

mu 

i  115.7 

115.7 

115.7 

115.7 

0.0 

moG 

LRUy 

239.8 

343.8 

1  0.0 

0. 0 

m 

0.0 

0.0 

0.0 

0.0 

1  0.0 

LRUz 

\WFZFm 

105.  7 

iebbi 

254.0 

K£Rsl 

254.0 

254.0 

274.  1 

i  mo 

Table  1$  s  content  ij  extensive,  twenty  3.5  by  11  inch  pages,  hence  the 
reduction  shown  Mi-  performed  to  reduce  the  size  of  this  report.  Each 
LRU  present  in  a  given  design  must  be  described  by  such  an  array.  It  is 
pertinent  to  point  ou*  that  heretofore  the  data  element,  E,  is  customaril 
approximated  by  v  arious  means  for  designs  containing  redundant  configur¬ 
ations.  In  this  application,  the  data  element  is  computed,  exactly,  via 
CCPfiP I PQNo  and  can  be  interpreted  as  the  number  of  LRU's  consumed,  by 
type,  by  the  system  during  a  one -m i 1 1 i on  hour  operating  internal. 
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Table  1 t  -  NAMELIST  Data  Content  Definition  and  Standard  Values 


Table  it  -  NAMELIST  Data  Content  Definition  and  Standard  Values  (Continued) 


&EHSY  •«*•<  FOftTftAHj 
NO.  N«a#  H«i<  | 

73  TjT  mn  [ 


Dos<r  i  pi  tOf. 


73  Nft««<  73)  CTfil  hjnrtturriftj  cost  in  do  I  1  be  *  to  *01  up 

vr»ininy  progrJuo  for  Tyoo  I  tost 
_ _  oqulppont, 

74  Htat  (  74)  C  ft!  I  Monrocurr i nq  coal  ir  do 1  l  *r*  to  T*T"  up 

training  progrsa  for  Tyoo  tl  t«ti 

_ _  iQuipmrH,  _ _ 

75  N «■« <  75)  CH$PT  nonr*(yrn«9  *t»t  in  dollars  to  *#i  up 

training  profraa  for  contact  Support 
___  _ _ _  I_T»  Typ#  |V  f guipoyni . _ ■ _ 

76  nm«<  76)  CTOv  Nonrocu^rmg  cost  m  dollars  to  sot  up 

training  pronraa  for  Typo  V  tost 
_ oqu  t popnt ■ 

"f?  Noao<  77)  CU  Cw  ftoroQQ  volmplft  Cuj)t(  fOOl  for  i  sp^lo". 

i*  *<«■«<  juime  vjluifin  Cubit  f#Ot  for 

~I~.  S  Its  i  .  ■  - .  *  - 


Content  Definition  and  Standard  Valu«s  (Continued) 


Nt«»< i»5) I  Even 


106  N*a*<lftt) 


Expected  value  flag  for  un  aanpover 


Expected  value  r  i  «g  for  tan  tqutpaent  4i 
oi 


txptctfJ  value  flag  for  i«ii  aanppwer  at 

eqi,i  I  pap  nt  l  ave  I  .  _ _ _ 

E  a  pec  t  ed  value  flag  for  rtp«ir  «*opow»r 
l  ecu i paent  I  eve  I . 


Haae  < I  I k) j»L« 


NiaK  I  19)  J*HD* 


N4P#< 12#> [f  Ml 


JV> If T> ' 


the  fraction  of  Type  I  teal  eqwtpaen t  .##09 

aanpover  deaand  that  (a  added  for 

_  jjf  l  t  -JVMP'l  . _ _ _ 

fraction  of  Type  M  teat  equipaam 
aanpover  depend  that  <  a  added  for 

_ |je  i  f  -  ayppor  t  _ _ _ _ _ _ _ _ 

f  early  inter  eat  ra7e7  uVeq'in  the 
coaputai ion  of  present  worth,  It  la 
(hi  net  rate  between  O'i<o«m  rate 
k  inflation  rate.  If  inflation  /*- 
ceeda  diatounc  f|Mf5  <  #.  Zero  input 

_ j  give  a  net  ton  without  aiecoun*. _  ^ 

I  at  t  or  of  (heTilTbrit  iorT’ind'tOM  •<"  i  ■ 
auppor t  teat  equipeent  aatntenance 
auppart  <eata  for  civilian  aatntenanre 

_  >Jb£r j _ _ _ _ _  „ 

Frati  ian  of  eoduiea  that  arrive  a^  Depot 
that  are  repaired.  Module*  not  repaired 
_ are  i<r»ppejf. 

hodule  repair  fraction  at  General 

_ _  tuppgrt  ■ _ _ _ _ f _ _ _ _ 

—  iiodule  repair  fraction  at~"6irec  t 

_ l^PV?r.\j _ _ _ _ _ 

Hweper  of  Identical  L*U'*  within  a  ayfttea 
whoa*  failure  doet  not  detract  f>-oa 
ay  a  t  #•  ava*  i  aoi  l  i  ty .  Weed  to  aodei 
effect  of  eqvipaent  redundancy  within 

- JJ5f  ^Yl±ZZt _ 

Muab »r  to  apec i f y  the  r#»»o  of  fall* 

__  "7  ao'  t.*b  demand  t  _t_g  t  rue  failure*. 

Mon*t*nd*rd  part  fraction  related  to 

_ _  the  coat  fgr  jvpfjy  >..»%»  at  i  on ■ 

field  aupply  tcamiiiril  .on  coat.  *boll*r*  per  100.## 
year  per  line  (tea  type  per  field  avpply 

_  'ii.A.Vr- _ 

Huaber  of  aquare  feet  of  apace  required  at 

_ Depot  for  Type  l _ teat  eqm  paent, _ _ _ 

Hutbfr  of  aquari  feet  of  apace  required  at 

_ P^e/iqt  f  or  Tgf>f.U _ te»t  eguipaent. _ _ _ _ _ 

T  i  ae  f  a<  t  or  in  w*>«tt  vied  »n  the  computation  IQ.  00 
of  nodule  atoch  at  Depot,  rrn  >a  the  fired 
t  i  ae  cycle  ttioc  i  tied  wtn  »odv't  reerocvre- 
aent  typically,  l  hi  a  it  the  f  *f  l  c»r  y  l(*rt  *up 
t  i  ae  between  pi  *<•♦■*«(  of  an  order  and  de  I  (  v- 

_ _  fry _ of _ *  he„  I  I  r  f  t  aodv  1 1  f  ■  _  _ _ _ 

T • ae  factor  m  vted  1 n  the  c caput  at i on  #.900fe 

of  parti  ttocfc  at  Dnrfl'  f  tf  i»  tha  ftaed 
t  ia*  cycle  aat^ciatey  *uh  part*  reprocyr#- 
aent  .  Typically,  ihiv  th#  factory  »(  »M  wn 
t  la*  between  pi  nl  4"  order  an«|  deliv¬ 

ery  of  the  *  I  r  1 1  part. 

m eeWfa— ii—  — awtanwM  nan— ww— aww 


Table 


-  NAMELIST  Data  Content  Definition  and  Standard  Values  {Continued; 
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Table  it  -  NAMELIST  Data  Content  Definition  and  Standard  Values  {Continued) 


SCHgY  lOK  FORTRAN 
NO.  Haoe  Him 


id  i  mt-Ttif 


t.'Xk  MlHorOii  l«n  f 1  *g  4t  Direct 
iuMBort . 


Hui<  13?)]H(3)  Stock  authorisation  flag  at  Control 


Ha 

Haae<  ISO 

HI 

Haae< IS?) 

fblaCCXllKil 

1S9 

H  —  (  13$) 

»«• 

NlHl  l«») 

III 

HM*<  l«l  ) 

■ 

Naae  < 1 82  > 

n<n 

Hsae< 143) 

IrtUqir  10  Control  the  printout  O  t  th# 
Input  NAMELIST  dm. 

10  ■  •  Inhibit!  NAMELIST  prt.itout. 

10  '  0  lh»!rf  Jfs  jenci  of  sr.pu*.  d*t  - 
for  oil  LftU't  pr  im#1  Out  if* 

*  I  phabet  1  C  0_L_0rdtr  . 


Selects  th|  option  to  *04  TOE  operational 
COlit  to  ih#  LOGAN  output. 

10RER  •  I  Ini  1  1  41  ft  ih#  t^brouimt 
to  cooftUK  Ihf  Opt r *1  1  on 
*nd  Support  cottt  dertv#  ' 
f r 0*  A  typical  TOE  Strut  :ure. 

The  01$  COSlft  (Otpglfd 

_ <  O  of  arm  to  OR  RAh  1I-*.  _ _ 

An  im#9ff  to  control -rt#t”'furT<t  *  on* 
for  ■ *  I  At  fntnc t  concept  fractions,  (Alt 
tot* I  *<<u*u I  At  or t,  ivi 1  I *0 1  I M  y 
iceuaultiort,  work  I OAO  *< C uau I  At  Or t f  *nd 
r«<*tl  of  saved  input  values. 

18  •  0  This  1*  the  default  u*lue  *nd 
Should  be  the  u*lue  uted  on 
the  First  PASS  through  LOGAN, 
with  this  vilue  the  4(<uSu> stor 
erroys  Are  mit  I  Allied  without 
going  through  the  recoil  logic 
to  store  the  input  d*t a  array 
<SAV>.  Jr  the  recall  array  Is 
used  on  the  first  pass  the 
default  values  fro*  ILK  DR  T  will 
be  erased. 

J  **  •  |  Anticipatory  control  For  the 
ntil  LRU.  RI1  inputs  used  for 
I  an  LRU  case  where  n|«0  art 

recalled  t or  use  u»th  the  next 
LRU.  Roy  ua.ues  input  for  the 
newt  case  will  aodlfy  the  recalled 
values.  Ruai I  ability  and  workload 
accumulators  and  case  total 
accumulators  are  also  reset. 

IS  i>  automatically  reset  to  I  by 
the  progr*a  .f  the  user  requests 
grand  total  outputs  with  NU<-1. 
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T*b1e  1#  -  NAMELIST  Data  Content  Definition  and  Standard  Values  (Continued) 


D*»Cf tpt  I  On 


ISO  2  R###t#  concept  ( C ) 

fraction#  to  z«ro. 

IS  -  2  R#taln#  aa<  ntonanc#  concept  <C> 
fraction  from  on#  LRU  tr 
th#  n#x t. 

IS  •  3  Neutralize*  all  r###t  action#. 

It  <#  a»'to*at  i  cilly  set  to  3  *ft#r 
a  pat#  through  th#  initialization 
section  or  lOCAm.  Thi#  attur## 
that  th#  accumulator#  will  not  b# 
r###t  until  th#  ui#r  input#  I S  ■  1  or 
MU<-I 


An  lnt#g#r  control  u##d  to  d#»ignat#  th# 
tup#  and  location  of  t«#t  #gu(pa#nt. 

JTED  •  1  P#ra It#  location  of  Typ#  I  t##t 
#qutpa#nt  at  th#  Oir#ct  Support , 
C#n#r a I  Supoortf  and  D#pot  #lt«». 
JTCD  •  2  P#rmlta  location  of  typ#  I  t##t 
•qu(pa#nt  a#  In  JTCO  *  I  except 
only  Typ#  It  t##t  «qulpo#nt  I#  at 
th# 


Naa#< I7| ) INS 


M#m#< 1 72) I  HU 


»7J  j  Haa#< 173)100 


If4  Naa#  <  174)  00$ 


na#*< l 73) |0L< l ) 


n  1nt#g#r  to  control  printout  of  cat# 
total#  and  grand  totai#  pag##,  r###t 
th#  grand  total  accumulator#  and  prould# 
th#  m#an#  for  a  pot  Hu#  poroyrao  #top. 
NU«or>  •  Suppr#####  print  of  total#  pa##. 

HU  •  -|  Prim#  th#  cap#  totals  pag#. 

Thi#  value  a ay  b#  u##d  at  any 
tia#  to  #Mamin#  the  content# 
of  th#  total  accumulator#. 

Th#  printout  of  th#  ta»«  total# 
pag#  I#  not  accompanied  by  any 
Chang#  in  th#  accuaulator#  or 
any  oth«r  program  uariabl#. 

HU  •  -2  Print#  th#  c#»»  total#  pag# 

a#  for  hu  -  - I  and  also  print# 
a  grand  total#  pmg#  following 
th#  cw#  total#  pag#.  R##«t 
of.  th#  at#  total  accuaulator# 

1#  accropllfthod  by  th#  control  IS. 
!S*1  la  automatically  ##t  wh#n 
NU<*1  to  r##ot  th#  cat#  total 
accumulator#  aft#r  printout 
of  th#  cat#  total#  pag##. 

HU  *  -3  Prould##  th#  #am#  function 
#•  HU  •  -2,  i.#.,  It  print# 

out  both  th#  cat#  total  and 
th#  grand  total  pag##. 

Pddi t 1 onal 1 y ,  it  r###t#  th# 
grand  total  accuau I  at  or*. 

HU  •»  -4  Prould##  #  pOtltlv#  program 
atop;  u##d  in  combination 
with  a  duamy  REMARK  card 
and  a  dumay  UNITS  card 
Coll owod  by  a  HAMEL  1ST 
_  card  with  Nij  ■  -a. 


Huab#r  of  Direct  Support  maint#nanc# 
local  ion#. 


Nam#< 176)1 0L  <  2) 


17/  |N#a#< 177)  0L< 3 > 


t ' 8  Nam#< 179)  0L<4) 


Table  1&  -  NAMELIST  Data  Content  Definition  and  Standard  Values  {Continued) 


T*bls  1 1  -  NAMELIST  D^td.  Content  Definition  and  Standard  Values  {Continued) 


SCNSY  |«tlt  FORTRAN 
HO.  Nt««  Ma*e 


IBUGPTlHint 

[■•iMrrrnwmt 


220  Hame(220 ) 


221  | Mamet  22 1 ) 


Imf  fMCnTTwnr 

wh«i:i  i  t  ifam 


223  j H4*t( 223>  SUO 


226  Name<22*>  SVC 


227  Mame<227>  SVR 


229  Mame<226>  SVT 


229  Name<229>  SW 


209 

Namet209> 

SL<  1  > 

210 

Name  <  210) 

$L<2> 

211 

Mamet  21  1 > 

m 

212 

Mamet  2 1  2  > 

SL<4> 

213 

ijmnm 

$HD 

21. 

Mamet  21 4) 

SnE 

213 

SHF 

Like  KID,  ROI  I*  *  spec  1  ficat  ion  used  to 
distinguish  bftwssfl  the  supply  allowance 
For  condemned  module  and  parts  and  the 
nuabfr  of  days  of  supply  for  LftU*  and 
for  repaired  aodulss  at  the  Direct 
Support  level.  Within  the  program.  ROI 
is  summed  with  the  input  TIO  to  fore  the 
ter*  ROIT.  ROIT  sets  the  days  of  supply 
at  Oirtct  Support  for  condemned  modules 


The  safety  level  days  of  supply  for 
consumables  at  Organization  supply 
point  s. 


The  safety  level  days  of  supply  for 
consumables  at  Direct  supply 
po ints. 


The  safety  level  day.  of  supply  for 
consumables  at  General  supply 
point  s * 


The  saf ety  level  days  of  supply  for 
consumables  at  Depot  supply 
points* 


flodu  I  e  scr 


nodule  scrap  fraction  at  Organization 
level  _ 


Scheduled  maintenance  fraction  (CUCE 
def Ini t  ion) . 


fraction  at  General  S 


i  iu  itm-Ti-i 


Fraction  for  controlling  the  sunk  portion 
of  the  prime  equipment  cost,  Any 
fraction  may  be  used  for  $P£f  $PEV,  i  SPEVR. 
SPE  -  0  charges  zerc  <sinks)  the  cost 

of  the  def- >*£  irrlme  equipment. 

SPC  ■  1  charges  full  <  />*t  for  deployed 
equipment 


Factor  to  comr.  :  iw.r.ing  of  cost 
of  thm  initial  pc  ..  „  i  on. 

SPCV  •  0  no  cost  for  t.»e  initial  allowance. 
SPEV  •»  1  charges  full  cost . 


Factor  to  sink  costs  for  reordered  material 
SPEVR  •  0  charges  zero  cost. 

SPEVR  w  1  charges  full  cost. 


The  depot  pipe  in  days  betueen  the  depot 
and  the  rear-most  facility  shipping  LRUs 
and  modules  to  the  depot.  


Salvage  fraction  for  cost  of  installed 
LRUs  at  the  end  of  the  life  of  the  i - 


Salvage  fraction  of  the  cost  for  test 
equipment , 


0 . 0000 


0.0006 


0.0000 


a. eeoe 


0.0*00 


0.0006 


0. 6000 


O.OO0O 


Name<232> 

TO T  <  2) 

Mamet  233  > 

TftTt3> 

Mamet  234 ) 

T0T<4) 

Mamet 233> 

T«TE 

er  calibration  ere 


Maintenance  turn-around  time  in  days  at 
the  Organization  maintenance  support 
level . 


thr  Direct  Maintenance  sv 
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Table 


NAMELIST  Data  Content  Definition  and  Standard  Values  {Continued 


23?  |HAae<23?> 


239  Naae<239> 


249  |Naae(24e> 


4 1  Nm«(241) 


242  (Na««<242) 


3  M4««<243) 


9  I  N4i» <  245  > 


T h*  availability  iCCUiulttor  Tor  the 

first  iubi/i(«a  grouping  of 
LRU's*  If  the  output  Is  d*~ 
sired  enter  4  on* ,  othtrwm 
*nt*r  4  zero. 


Th*  aval 1 *0i 1  i  ty  4ccu«ul Ator  for  the 
second  subsyst**  grouping  of 
LRU's.  If  tn*  output  is  de¬ 
sired  enter  a  on*,  oih»r«Uf 
enter  4  zero. 


The  Av«i  I  Abi  I  Hy  ACcuaulevor  for  l  h* 
third  subsystea  grouping  of 
LRU's*  If  th*  output  is  de¬ 
sired  enter  4  one.  otherwise 
enter  4  zero. 


The  4U4I1 Ability  accuaulator  for  the 
fourth  subsystem  grouping  of 
LRU's.  If  the  output  Is  de¬ 
sired  enter  a  one,  otherwise 
enter  a  zero. 


The  avaI 1  Ability  accuaulator  for  the 
fifth  subsystea  grouping  of 
LRU's.  If  the  output  is  de¬ 
sired  enter  a  one.  otherwise 
enter  a  zero. 


The  availability  4CCuaglAt0r  for  the 
sixth  subsystem  grouping  of 
LRU's.  If  the  output  is  de¬ 
sired  enter  4  one,  otherwise 
enter  4  zero. 


The  avail  Ability  accumulator  for  the 
seventh  subsystem  grouping  of 
LRU's.  If  the  output  is  de¬ 
sired  enter  a  one,  otherwise 
enter  a  zero. 


The  AvAil Ability  accuaulator  for  the 
eighth  subsyttea  grouping  of 
LRU's.  If  the  output  is  de¬ 
sired  enter  a  one,  otherwise 
enter  a  zero. 


Th«  *vai lability  AccuaulAtor  for  the 
nmfth  subsystea  grouping  of 
LRU's.  If  the  output  is  de¬ 
sired  enter  a  one,  otherwise 
enter  a  zero. 


neen  test  tiae  in  hours  to  checkout  An 
LRU  At  Any  level  for  detection  of  fell# 
'no  go'  LRU's.  Used  to  coapute  demand 
for  test  OAhnover. 


Has* <  2*0  >  TD 


249  | 

Nu»<2«9> 

t  onftN 

TseH 

Hu. <230) 

Tjnu 

Sues  with  TID  to  fora  variAble  T 1 0  T  which 
sets  the  nuaber  of  dAys  of  supply  for 

LRUs  end  for  repaired  aoduies  at  the 

General  Support  level.  |f  ••  f  LRUs 

is  not  designated  At  Cener*.  support, 
then  TIDT  sues  with  TGOT  and  TOIT  in 
computing  down- tiae  in  the  aval  lability 
calculations  (RID). 

is.ee 

e. BeOS 

The  aean  tiae  in  hours  spent  in  the  test 
position  At  deoot  per  test  sequence. 

The  progrsa  assuaes  that  this  tiae  will 
be  spent  twice.  Once  before 
modification  is  aade  and  one*  after  the 
aodi  f  ic  at  1  on.  This  is  also  t>  je  for  flnu 
and  T0HW. 

.  3000 
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Table  li  -  NAMELIST  Data  Content  Definition  and  Standard  Values  (Continued) 


fable  -  NAMELIST  Data  Content  Definition  and  Standard  Values  (Continued) 


FORTRAN 

Nam 


2? 1  > I TIR 


Naae  c 272 >  TRO 


2?3  I 


276  N*««<276) 


278  N.sae<278> 


279  |Naae<279)  TROD 


288  I Naae<288) { TnOR 


231  I Haae<  281 )  TOE 


28 2  |Naae<282)  T01 


Df  sc r i pi i on 


T»it  itai  in  hour*  for  Module  checkout 
*t  Depot .  Used  to  cotpult  deaand  for 

Ifll  tAnpOutr. 


fitptir  t i >«  in  hours  for  4  aodule  ai 
Depot.  Used  to  compute  dtasnd  for  repair 
•onpowcr . 


•f An  test  >n  hours  for  aodule  checkout 
*t  Conors  I  Support.  Used  to  compute 
demand  for  tost  ««n»ou»r. 


The  t i ao  in  hours  for  modification  kit 
mstAllAtion  per  repair  crow  At  ConersI 


Re An  tost  t  <ao  in  hours  for  aodule 
checkout  At  Direct  Support.  Used  to 
compote  demand  for  tost  a anpower . 


The  tiae  in  hours  for  mod i f i c At i un  kit 
InstAllAtion  per  repair  crew  At  Direct 

ort.  _  _  _ 


Repair  t < ae  in  hours  for  a  aodule  At 
Direct  Support.  Used  to  compute  demand 
for  repair  aanpower.  _ _ _ 


Pipelength  in  hours  between  Direct  Support 
And  equipaent  level  when  using  LOGAN  Supply 
Rules  used  with  TOC. 


28^  ] 

N*ae<  28H ) 

TOMU 

204 

Naae < 284 ) 

TONhflN 

283 

Naae*  283) | 

TRC 

266 

Naae  <  286 ) 

TURD 

The  ae An  t i ae  in  hours  spent  in  the  test 
poSiMon  At  Direct  Support  per  test 
sequince.  The  progrAA  assuaes  that  this 
tiae  will  be  spent  twice:  once  before 
the  Modification  is  installed  and  once 
after  thu  aodifiCAtion  is  installed 


Down-tiae  in  hours  per  service  demand  at 
equipment  level  <equivalent  to  RTTR). 


Used  in  concepts  GN,  GP,  GQ,  GS,  and  GT 
which  call  for  LRU  and  aodule  repair  at 
Depot.  TURD  sets  the  supply  allouance  in 
hours  for  aodur It  at  Depot  to  cover  the 
tiae  between  reaoval  of  a  aodule  froa  an 
L?u  until  the  aodule  is  repaired  and 
returned  to  service  for  servicing  further 
LRUs. 


uied  in  concepts  GH,  GO.  and  GR  which 
call  for  LRU  and  aodule  repair  at  General 
Support.  TURI  sets  *  he  supply  allowance 
in  hours  for  Modules  at  General  Support 
to  cover  the  tiae  between  reaoval  of  a 
aodule  f i*o •  an  LRU  until  the  aodule 
if  repaired  and  returned  to  service  for 
uruicirg  further  LRUs. 


The  scheduled  work  week  in  hours  for  test 
equipaent  at  Depot. 


289 


Naae  <  289 ) 


Table  IS  -  NfiMELlST  Data  Content  Definition  and  Standard  Values  {Continued) 


S£HSY  >4»'C  FORTRAN 
HO.  N4B«  name 


Desc r t  pi  I  on 


290  H*a*<290)  WDM 


291  'iame(29l  )  I  NOR 


292  j  N4>« <  292>  WE 


293  i Name <  293  >  U in 


294  I N4h< <  294 )  WER 


293  ]N*a*<293>  Hi 


296  N*a*C296)  Win 


29?  Naae<29?>  U1R 


ii.'i  niftmr 


299  1  Nm*  <  299>  I  wmR 


300  Name<300> |UHT 


The  tchcdu I td  work  week  in  hours  for  test 
I  criwi  *1  Depot . 


wmmmm 


«fk  in  hOgf»  *  or  test 
zat I  on. 


Scheduled  work  week  in  hours  » or  test 
crew*  *t  Qrq>n i rat i on . 


I  Scheduled  work  week  in  hours  for  repair 
crews  At  Organ i zat ion. 


eek  in  hours  for  repair  stn 
TRC  work  on  major  liras. 


ork  week  in  hours  for  Type  V  test 
sent . 


302  I H%ae( 302> I WQH 


363  j  Hame ( 303)  UOR 


PilXP  rmn*T’  i  n  [ 
la-rf  irr'Ti^Tvnr 


The  scheduled  work  week  i 
repAir  crews  At  Direct  Su 


ouncs  of  a 


WiliT-.Ml 


309  | Name  <309) I  YfiwO 


;  The  Annual  Attrition  fraction  f or  LRUs, 
lit  represents  an  annual  demand  for  reissue 
and  reprocur e*ent  to  replace  attnted 
lR'Js.  It  operates  on  -.he  population  of 
msi4l  ltd  LRUs  to  determine  i  he  number 
to  be  replaced  each  year,  uhmm  the 
program  YRT  is  converted  to  an 

hourly  attrition  rate.  'R't  in  iyrn,  is 
Multiplied  by  OTP  to  get  tn«  real  dm  rate 


The  length  of  the  development  phase  of 
the  prograa  m  years.  It  u  only  used 
in  computing  present  value  of  costs 
incurred  dur i ng  a  development  phase 
(definition  for  PINT). 


311  |Na»e<3ll)  YR 


The  length  of  the  production  or 
acquisition  phase  >n  years.  It  is  used 
m  computing  the  present  value  of  costs 
incurred  during  the  production  phase, 
it  is  also  used  in  estimating  the  initial 
production  rate  winch  is  used  as  a 
reference  rate  in  the  »a»n  program  in 
the  computation  of  reorder  buy  quantities. 


The  duration  of  the  operation  and 
•Alntenance  portion  of  the  program  in 
years.  rtany  of  the  cost  computations  for 
support  are  directly  proportional  to  this 
Input.  It  is  also  used  m  computing 
present  value  of  operation  a'd  maintenance 
spend i lures.  _ 


Input  in  the  dimension  of  years  and  may 
be  positive  or  negative.  It  is  used  in 
the  computation  of  present  value  of 
costs  to  change  trie  zero  print  of 
reference  at  which  present  value  is 
started.  Tne  program  treats  Yp,  yp,  and 
yr  as  consecutive  r.on-ouer  i  apu  »  mng  time 
intervals.  Nominally,  present  value  is 
computed  for  Ihf  end  of  the  production 
phase  and  the  Start  of  the  operation  and 
maintenance  phase.  YZ  shifts  im  j  dowu 
by  as  many  yei>s  ahead  of  or  if  if  »t. 


Table  l£  -  NRMELIST  Data  Content  Definition  and  Standard  Values  (Continued) 
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mi 


98.9 


98.8 


98.6 


9e.4 


98.2 


97.8 


97. 


97.3 


97.0 


96.3 


96.5 


96 


95.9 


95.2 


94.9 


94.6 


94.2 


93.8 


93.4 


93.0 


92.6 


92.2 


91.8 


90.9 


90.4 


90.0 


89.5 


89.8 


83. 


88.0 


Hour- 5  Of 
Com  i  nous 
0 1 j o  r  at  i  on 


1020 


1040 


1060 


1080 


1  100 


1  120 


1140 


1  160 


1130 


1200 


1220 


1240 


1260 


1280 


1300 


1320 


1340 


1360 


1380 


1400 


1420 


1440 


1460 


14C0 


1500 


1520 


1540 


1560 


1580 


1600 


1620 


1640 


1660 


1680 


1700 


1720 


1740 


940 

87.5 

1940 

960 

87.0 

I960 

980 

86.5 

1980 

1000 

85.9 

2000 

P 

{';  J 


35.4 


34. 


S3. 


83.  1 


32.5 


31.9 


81.3 


30.  1 


79.5 


77.6 


77.0 


76.  3 


75.7 


75.0 


74. 4 


73. 7 


70.  9 


70.  2 


69.5 


68.8 


68.0 


66.  6 


65. 9 


65.  1 


63.7 


62.9 


62.2 


61. 


60.  7 


60.0 


59.  3 


58.6 


57. 8 


57.0 


56.2 


55. 4 


54.6 


53.3 


51.5 


2080 


2100 


2120 


2140 


2160 


2180 


2200 


2220 


2260 


2280 


2300 


2320 


2340 


2360 


2380 


2498 


2420 


2440 


2460 


2489 


2500 


2520 


2540 


2560 


2580 


2600 


2620 


2640 


2660 


2680 


2700 


2720 


2740 


2760 


2788 


2800 


2820 


2848 


2860 


2330 


2900 


2920 


2940 


2968 


2939 


3000 


47.b 


46.3 


46.  1 


45.3 


44.6 


41.7 


40.9 


40.2 


39.5 


38.8 


38.  1 


37.4 


36.8 


36.  1 


35. 


34.7 


34.  1 


33. 4 


32.8 


31 . 6 


30.  9 


30.  3 


29.  7 


29.  1 


23.5 


28.0 


26.8 


26.3 


24.6 


24.  1 


23.6 


22.6 


22. 


21.6 


21.1 


20.6 


20.2 


19.7 


3060 


3080 


3100 


3 


3140 


3160 


3200 


3220 


32 


3260 


3280 


3300 


3320 


3340 


3360 


3380 


3400 


3420 


EXQI 


3460 


3480 


3500 


3580 


3600 


3620 


3640 


3660 


3680 


3700 

8.0 

3720 

7.8 

3740 


3840 


3860 


3880 


3900 


3920 


3940 


3960 


3980 


4080 


$y  i  t  e  m  Design  Parameter  Eit,  iinatt  Summar  y 


System  Parameter 

Poi  r>t  Estimate 

Me  an-T ime-Between-Fai lure 

2133.91  hours 

Mean-Time-To-Repair 

223.83  Minutes 

Line  Replaceable  Unit  Con¬ 
sumption  Rate  Per  Thousand 
Hours  of  Operation 

6.08  LRU's 

Inherent  Availability 

99.83 

Average  Number  of  LRU's 
Replaced,  Upon  System 

Fai 1 ure 

3.7? 

Conf  t  gurat  i  on  flmlvaii  Output  Summary 


The  Mean-Ti me-Between-Fai 1 ure  Predictions  Itemized  Below  Are  Based  On  i  ne 
Assumption  That  No  Repair  Actions  Are  Initiated  Prior  To  Conf i gurat i or 
Failure.  Upon  Failure,  The  Conf i gur at i on  Is  Totally  Restored. 


Conf i gurat i on  Name 

MTBF 
(Hours  > 

MTTR 

( M i nut  es  > 

I nherent 

A  v  a  i  1  ab  i  1  i  t  y 
(Percent) 

Func  t i on  1 

9366 

534 . 73 

mm . . 

Func  t i on  2 

6936 

371.61 

99.91093 

Func  t i on  3 

5971 

287.53 

■KlHfXMl 

Funct i on  4 

3825 

144.33 

99.93714 

Func  t i on  5 

25139 

367. 00 

■  iiiii  i  imt 

Func  t i on  6 

12622 

262. 14 

—  iwitm  ■! 

Func  t i on  7 

16041 

260.89 

99.97290  1 

Func  t i on  8 

11748 

125.00 

99.9822*'  ! 

Func  t i on  9 

11240 

127.32 

99.98112  r 

Func  t i on  10 

5041 

120.02 

99.96033  j 

Func  t i on  11 

7990 

262. 15 

■  IIIII  l.l  ■! 

Func  t l on  1 2 

15551 

94 . 00 

99.98993  i 

8024 

110.62 

Probabilistic  L  i  .'if-Rsp  1  ac*  ab  1  e-Um  t  Ccmi  imp*-  i  on  4t  Failure 

The  iv«rjg<  number  of  LRU's  replaced  when  the  system  fails  is 
3.77.  The  standard  deviation  of  this  random  variable  is  2.13. 

The  d  i  s  t  r  i  b-..  ■.  t  on  of  this  random  •  •ariable  is  illustrated  in  the  below  figure. 


Appendix  4 

SCRflPIRONS's  Output  For  Design  Conf i gur at i on  #  2 
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H  o  1.1  r  s  Of 
P  Continous 
{':>  Operation 


1  @0 . 0 


10O.0  93-5 


100.0  954 


9 


99.91  990 


99. S  100? 


88.  7 


1386 


1404 


1422 


1440 


1438 


1476 


1494 


1512 


1530 


1548 


1566 


1584 


1602 


1620 


1638 


1656 


1674 


1692 


1710 


1728 


1746 


1764 


1782 


86.8 


36.3 


85.8 


84.3 


83.8 


83.3 


82.7 


82.2 


81.6 


81.1 


80.5 


80.0 


79.4 


78.8 


78.2 


77.7 


76.5 


75.9 


75.3 


Hours  Of 
Cont t  nous 
Op on  at  ion 


ISIS 


1836 


1354 


1872 


1890 


1908 


1926 


1944 


1962 


1980 


1993 


74. 

1 

73. 

5 

72. 

8 

72. 

2 

71. 

5 

70. 

9 

70. 

2 

69. 

6 

68. 

9" 

'  ”68 . 

2 

66.9 


66.  2 


65.6 


64.9 


62.9 


62.2 


61.5 


60.8 


60.  1 


59.  5 


58.8 


2628 


2646 


2664 


2682 


System  Design  Parameter  Estimate  Summary 


System  Parameter 

Point  Est i mat e 

^nn| 

2891.78  hours 

Mean-T i me-To-Repai  r 

208.24  Minutes 

Line  Replaceable  Unit  Con¬ 
sumption  Rate  Per  Thousand 
Hours  of  Operation 

5.86  LRU's 

Inherent  Availability 

99.83  V. 

Average  Number  of  LRU's 
Replaced,  Upon  System 

Fai 1 ure 

3.53 

Conf i qurat i on  Analysis  Output  Summary 


The  Mean-T i me-Bet ween-Fai 1 ure  Predictions  Itemized  Below  Are  Based  On  The 
Assumption  That  No  Repair  Actions  Are  Initiated  Prior  To  Conf i gur at i on 
Failure.  Upon  Failure,  The  Conf i gurat i on  Is  Totally  Restored. 


Conf i gur at i on  Name 

MTBF 
<  Hours  > 

MTTR 

( M l nut  es  > 

I nherent 
Avai lability 
<  Perc  ent  > 

Func  t i on 

1 

8236 

407. 71 

99.91756 

Func  t i on 

2 

6936 

371.01 

99. 91093 

Func  t i on 

3 

5971 

287.53 

99.91980 

Func  t i on 

4 

3825 

144.33 

99. 93714 

F unc  t i on 

5 

19178 

145.00 

99.98740 

Func  t i on 

6 

10336 

211.41 

99. 96592 

F unc  t i on 

7 

16041 

260.39 

99.97290 

Furic  t  i  on 

8 

11748 

1?C. 00 

99.98227 

F unc  t i on 

9 

11240 

127.^2 

99.98112 

Fur.c  t  i  on 

10 

5041 

120.02 

99.96033 

Func  t i on 

1  1 

7990 

262.  15 

99.94535 

Func  t i on 

12 

15531 

94.0O 

99.98993 

F unc  t i on 

13 

8G24 

110.62 

99.97703 

j  t  g  rri  R'f  1  1  ab  i  1  l  t  v  Pi  ed  i  t  i  o n  i 


C3  <S*  ©  MS  ©  ©  ©  ©j 


s 

V 


S  v  s  t  e  fii  Design  Parameter  E  i>  1  m  at  e-  Summary 


System  Parameter 

Mean-Time-Between-Fai lure 

1499.37  hours 

Mean-T ime-To-Repair 

180.00  Minutes 

Line  Replaceable  Unit  Con¬ 
sumption  Rate  Per  Thousand 
Hours  of  Operation 

5.77  LRU's 

Inherent  fluai lability 

99.80  * 

Average  Number  of  LRU's 
Replaced..  Upon  System 

Fai 1 ure 

3. 06 

Configuration  Analysis  Output  Summaiy 


The  Mean-Ti me-Between-Fai 1 ure  Predictions  Itemized  Below  Are  Based  On  Th 
Assumption  That  Mo  Repair  fictions  fire  Initiated  Prior  To  Conf i jurat . on 
Failure.  Upon  Failure,  The  Conf i gur at i on  Is  Totally  Restored. 


Conf i gur at i on  Marne 

MTBF 
<  Hours  > 

MTTR 

{ pi  i  nut  es  > 

Inherent 

Auai  1  ab  i  1  i  t  y 
<  P  e  r  c  e  n  t  > 

F unc  t i on  1 

8236 

407. 71 

MMKfcll  ll<  1 

Func  t i on  2 

6936 

371 . 01 

99 . 9 1 0 93 

Func  t i on  3 

51  10 

242.72 

99.92090  | 

7 1  me  t i on  4 

144.33 

■1  1  II 1  HI  ■■ 

F unc  t i on  5 

19178 

1 45.00 

99. 98740 

F unc  t i on  6 

10336 

211.41 

99. 96592 

Func  t i on  7 

6289 

1 14. 32 

99.96972 

Func  t i on  8 

11748 

125.00 

99.98227 

Func  t i on  9 

1  1240 

127.32 

99.981 12 

Func t i on  l 0a 

6842 

53, 00 

99.98709 

Func  t i on  1 0b 

7086 

59.00 

99. 98613 

Func  t,  i  on  11 

7990 

262. 15 

99-  9453'i 

function  12 

15551 

'  (■  unc  t  i  on  1  l 

|  fii324  ;  110.62  L  70  J  1 

Probeb i  1 i t  y 

Of 

Occurrence 

:  ^  > 

Prob*b i 1 i t  y 

Of 

X  or  Less 

•  \  f 

Appendix  6 

SCRRPIRONS's  Output  For  Design  Conf  i  gur-at  i  on  #  4 


Hours  0 f 
C  o  n  t  i  iio'jj 
Open  at i or 


20 


40 


60 


30 


100 


120 


140 


160 


96.3 


94.5 


93.5 


92.6 


91.7 


1 

080 

1 

100 

1 

120 

1 

140 

1 

160 

1 

180 

46 . 6 


45.8 


45.0 


44.2 


43.4 


42. 6 


41.8 


41.0 


40.3 


39.5 


38.7 


38. 0 


37.3 


36.5 


35.8 


2100 


2120 


2160 


2180 


2200 


2220 


2240 


2260 


2280 


2300 


2320 
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2360 


2380 


2400 


2420 


2440 


2460 


2480 


2500 


2520 


2540 


2560 


2580 


2600 


2620 


2640 


2660 


2680 
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2720 


2740 


2760 


_  790 


R 

<  : 


18.5 


18.0 


17.5 


17.  l 


16.6 


16.2 


15.8 


15.3 


14.9 


14.5 


14.  1 


13.7 


13.3 


13.0 


12.6 


12.2 


11.9 


11.6 


11.2 


10.9 


10.6 


10.3 


10.0 


9. 


s 

n 


3020 


3040 


3060 


3080 
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3120 


3140 


3160 


3180 
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3220 


3240 


3260 


3280 
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3320 


3340 
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3380 
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3420 


3440 
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3720 


3740 
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3840 
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3880 
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3940 
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4000 


System  Design  Parameter  Estimate  Summary 


System  Parameter 

Point  Est i mat e 

Mean-T i me-Bet ween-Fai 1 ure 

1234. 64  hours 

Mean-T ime-To-Repair 

168.44  Mi nut€S 

Line  Replaceable  Unit  Con¬ 
sumption  Rate  Per  Thousand 
Hours  of  Operation 

3.73  LRU's 

Inherent  Availability 

99.  77  7. 

Average  Number  of  LRU's 
Replaced,  Upon  System 

Fai 1 ure 

2.84 

Conf i qurat i on  Analysis  Output  Summary 


The  Mfan-Time-Betu#en-Fai  lure  Predictions  Itemized  Below  fire  Based  On 
Assumption  That  No  Repair  Actions  fire  Initiated  Prior  To  Conf  i -jurat  i 
Failure.  Upon  Failure,  The  Conf i gur at i on  Is  Totally  Restored. 


Conf i gurat i on  Name 

_ 

Ml  BF 
( Hours  > 

MTTR 

<  (1 1  nut  es  > 

Inherent 
Avai lability 
tPercent  t 

Func  t i on 

1 

6236 

407. 71 

99.91756 

Func  t i on 

2 

6936 

371.01 

99.91893 

Func  t i on 

3 

242.72 

99.92890 

Func  t i on 

4 

3825 

144.33 

99.93714 

Func  t i on 

5 

15987 

77.00 

99.99197 

Func  t i on 

6 

10336 

211.41 

99. 9o392 

Func  t i on 

7 

6289 

114.32 

99.96972 

Fur c  t i on 

8 

5805 

64.00 

99.98163 

Func  t i on 

9 

1  1240 

127.32 

99.98112 

Func  t i on 

18a 

s>842 

53.00 

99.98709 

Func  t i on 

18b 

7086 

59.80 

99.98-513 

Function 

1 1 

7990 

262. 15 

99.94533 

Func  t 1  on 

12 

10828 

94,00 

99.98553 

F  u  n  c  t  >  o  n 

13 

8824 

110.62 

99.97783  “1 

o  <+- 


F't'obibi  1  lit  ic  L  i  ri  e  -  R  e  p  1  ac  e  ab  1  e-Un  1 1  Consumption  at.  Failure 


The  average  number  of  LRU's  replaced  when  the  system  fails  is  ! 

2. 34.  The  standard  deviation  of  this  random  variable  is  1.89.  i 

The  distribution  of  this  random  variable  is  illustrated  in  the  helow  figure. 


Number  Of  LRU's 

Rep  1 ac  ed _ 

Probab i 1 i t  y  Of 
Occurrence 
Probab 1 1 i t y  Of 
X  or  Less 
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24 
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180 


1  00 


CONTINUOUS  HOURS  OF  OPERRTEON 


S y item  Deli  g n  Parameter  Estimate  Summ  ary 


System  Parameter 

Po i nt  Est  t  mat  e 

Mean-T ime-Eetween-Fai lure 

1043. 19  hours 

Mean-T i me-To-Repai r 

1  5? .  33  fi  i  nut  e s 

Line  Replaceable  Unit  Con- 
sumpt i on  Rate  Per  Thousand 
Hours  of  Operation 

1 

5.31  LRU's 

Inherent  Availability 

99.73  7. 

Average  Number  of  LRU's 
Replaced,  Upon  System 

Fai 1 ure 

2.  SI 

Conf i qur at i on  Analysis  Output  Summary 


The  Mean-T i me-Bet u««n-Fai 1 ure  Predictions  Itemized  Below  Are  Based  On  Th 
Assumption  That  Ho  Repair  Actions  Are  Initiated  Prior  To  Configuration 
Failure.  Upon  Failure,  The  Conf i gurat i on  Is  Totally  Restored. 


Conf i gurat i on  Name 

MTBF 
<  Hours  > 

HTTR 

{ M i nut  es  > 

I nherent 
Avai  1  ah  i  1  i  t  y 
(Percent  > 

Func  t.  i  on 

1 

7682 

364.49 

99 . 9209S 

Func  t i on 

2 

6936 

371.01 

99. 91093 

Func  t i on 

3 

5110 

242.72 

99. 92090 

Func  t i on 

4 

3823 

144.33 

99. 93714 

Func  t i on 

5 

10774 

35.00 

99. 99459 

Func  t i on 

6 

8243 

144.81 

■KEK£B£li 

Func  t l on 

7 

6299 

114.32 

99. 96972 

Func  t i on 

8 

5805 

64.00 

99. 93163 

F unc  t i on 

9 

9497 

85.00 

99. 93508 

Func  t i on 

10a 

6842 

53.00 

99. 98709 

Func  t i on 

10b 

7086 

59.00 

■■  i "  i  ni  ■ 

Func  1 1 on 

1 1 

7990 

262.  15 

■fcfliri  n  M 

Func t i on 

12 

IHIITWIWMTTTB 

94 . 00 

■  mini  ■ 

Func t i on 

1  3 

110.62 

99. 9 7 '03 

Probabilistic  L  i  n«  -Pe  p  1  ac  e  ab  1  e  -Un  i  t  Consumption  at  Failure 


The  average  number  of  LRU's  replaced  when  the  system  fails  is 
2.61.  The  st andard  deviation  of  this  random  variable  is  1.82. 

The  distribution  of  this  random  variable  is  illustrated  in  the  below  figure 


Number  of  LRU's  Replaced  at  Failure 


Humber  Of  LRU's 
Repl aced 


Probabi 1 i ty  Of 
Occurrence  <  5c ; 


Probab i 1 i t y  Of 
X  or  L  ess 


33 


2 


31 


64 


3 

4 

..  5 

6 

7 

8 

9 

13 

10 

■1 

6 

- 

0 

0 

H 

m 

36 

m 

Hi 

100 

]  001 

1  y 


1 OO 


$4 


ivsteni  Reliability  Prediction ; 


Hours  0 (' 
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55.9 
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38.2 
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35.2 
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34.6 
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1092 

33.5 

1106 

32.9 
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32.4 
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31.8 

1148 

31.3 
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13.4 


13.  1 


12.9 
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12.  1 
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11.1 
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10.6 
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10.  I 
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2240 


2254 
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2296  5. 


5. 
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26 
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2660 
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2744 

3.6 
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co  to  mkTi  Ch Ki  <x> looKo  ©  to  co  co U*  ui  oh  -vj  oo Ko  \to  co  a \o\ Ki  co  Kol*-  ro  co  a  InIxo  &lroltoluil(»ko|G 


System  Parameter 


P o 1 nt  Est i mat  e 


1 

_  1 

Mean-Time-Between-Fai lure 

m 

Mean-T i me-To-Repai r 

145.98  Minutes 

Line  Replaceable  Unit  Con¬ 
sumption  Rate  Per  Thousand 
Hours  of  Operation 

5.36  LRU's 

Inherent  Availability 

99.73  V. 

Hverage  Number  of  LRU's 
Replaced,  Upon  System 

Fai  1  ure 

2.41 

Cor>f  i  qurat  i  on  Analysis  Output  Summary 


The  Mean-T  1  me-Ber  uteen-Fai  1  ure  Predictions  Itemized  Below  fire  Based  '! 
assumption  That  No  Repair  Fictions  fire  Initiated  Prior  To  Configurat 
Failure.  Upon  Failure,  The  Conf i gur at i on  Is  Totally  Restored. 


iwa 

Fgnc t i on 

1 

7005 

302.07 

99.92318 

F unc  t i on 

2 

6440 

328.86 

99. 91496 

F unc  t i on 

3 

5110 

242.72 

99.92090 

F  unc  t l on 
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3825 

144.33 

99. 93^14 

F unc  t i on 
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10774 

35.00 

99. 99459 

Func  t i on 
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8243 

144.81 

1  1  HI  1  1 1  ■! 

Func  t i on 

7 
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114,32 

99. 96972 
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99. 98508 
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SCRAP  I  RONS ' s  Output  For  Design  Conf i gur&t i on  #  7 


90 


Syst em  Re  1  1 ab 1  1 1 t  y  Pre dicti ons 


<HHrMtBDHrn^i  i  n  h  ui  iri 


System  Design  Pjr.vietft'  Estimate  Sumwary 


System  Parameter 

Po i nt  Est i mat  e 

Mean-T i me-Bet ween-Fai lure 

mam 

Mean-T ime-To-Repair 

126.03  Mi  nut  e s 

Line  Replaceable  Unit  Con¬ 
sumption  Rate  Per  Thousand 
Hours  of  Ooerat 1  on 

5.22  LRU's 

Inherent  Availability 

99.69  * 

Average  Number  of  LRU's 
Replaced,  Upon  System 

F  ai 1 ure 

2.  G8 

Configuration  Analysis  Output  Summary 

The  Mean-T i me-Betueen-Fai 1 ure  Predictions  Itemized  Below  fire  Based  On  Th 
Assumption  That  No  Repair  Actions  Are  Initiated  Prior  To  Conf  gurat i on 
Failure.  Upon  Failure,  The  Conf i gur at i on  Is  Totally  Restored. 


Conf i gurat i on  Name 

MTBF 
<  Hours  > 

MTTR 

<  M i nut  es  > 

I nherent 
Auai  1  ab i  1  i  t y 
( Perc  era > 

Func t i on 

1 

6184 

238.29 

—  1  II  1  1  1  1  ■ 

Func  t i on 

2 

5711 

237.82 

Tiirnrrm 

Function 

3 

5110 

242. 72 

99.92090 

Func  t i on 

4 

3825 

144.33 

99.93714 

Func  t l on 

5 

10774 

35.00 

99.99459 

Func  t i on 

6  A 

9955 

61.00 

99.98979 

Func  t i on 

6b 

9765 

94.  00 

99.98396 

Func  t i on 

7 

6289 

114.32 

99.96972 

Func  t l on 

8 

5805 

64.00 

99.98163 

Func  t i on 

9 

9497 

85.00 

99. 98508 

F  u  n  c t i on 

18a 

6842 

53.  00 

99. 9S709 

Function 

18b 

7086 

59.00 

9°. 98613 

Func  i  on 

1  1 

7990 

262. 15 

99.94535 

Func  ion 

12 

5675 

47. 00 

99 . 98620 

0  <+- 


Pr  ob  ab  i  1  i  i »  i  c  L i  ne-Repl ac e ab 1 e-Un i t  Consumpt  i  on  a?  Failure  | 

1 

| 

The  av e  r  ag  s  number  of  LRU's  replaced  when  the  system  fail*  is  | 

2.03.  The  st  indard  deviation  of  this  random  variable  is  1.33. 

The  distribution  of  this  random  variable  is  illustrated  in  the  below  figure. 
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Appendix  10 

SCRAPIRONS's  Output  For  Design  Conf  i  gurat  ion  #  8 


0  250  SCO  /50  1000  1250  1500  1250  2000  2250  2500 

CONTINUOUS  HOURS  OF  OPERATION 


System  Parameter 


Mean-T  i  me  -Bet  ue  en-F  ai  1  ur 


Po  1  nt  Est  i  mat  e 


Mean-T i me-To-Repai r 

103.89 

Minutes 

Line  Replaceable  Unit  Con¬ 
sumption  Rato  Per  Thousand 
Hours  of  Uperat i on 

4. 77 

LRU  '  s 

Inherent  Auai  1  abi  1  i  ty 

99.68 

V. 

Average  Number  of  LRU's 
Replaced,  Upon  System 

Fail ure 

1 . 85 

yntton  flnalyjii  Output 


-Bet  Mee  ri- 
li  at  No  Re 
U  p  O  ri  F  a  l 


Conf i gur at i on  Nam' 


Function  t 


F unc  t i on  2 


F unc  t i on  4 


F unc  t  i  on  (5a 


Function  6b 


F  u  n  c  t  i  o  r  7 


Function  8 


F unc  t  ion  9 


Function  10a 


F  u notion  10b 


F  u  n  c  t  i  o  n  11a 


F  u net i o n  lib 


Function  12 


MTBF 
{ Hours  > 


5022 


4954 


5110 


3325 


10774 


9765 


5233 


5805 


949 


634, 


7  086 


11731 


•3024 


5 


O  Xl 


Probabilistic  Liri«-F'e|:  1  iceablt-Urii  t  Consumption  at  F  j'  lure 


The  average  number  of  LRU's  replaced  when  the  system  fails  is 
1.35.  The  st  ndard  deviation  of  this  random  variable  is  1.19. 

The  distribution  of  this  random  variable  is  illustrated  in  the  below  figure. 
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Appendix  11 

SCRflPIRGNS's  Output  For  Design  Conf i gurat i on  #  9 


1  00 


— I  LH  LO 


d  y 


'System  Design  Parameter  Estimate  Summary 


System  Parameter 

Point  Est i mate 

Mean-T i me-Bet ween-Fai  lure 

450. 68  hours 

Mean-T i me-To-Repai r 

84 . 63  Minutes 

Line  Replaceable  Unit  Con- 
sumpt  i  on  Rate  Per  Thousand 
Hours  of  Operation 

4.29  LRU's 

Inherent  Huai  lability 

99.69 

Average  Number  of  LRU's 
Replaced,  Upon  System 

Fail ure 

1.42 

Conf  i  quration  Analysis  Output  Summary 


e  Mean- T 1  me-Between-Fai  1  ure  Preditt  i  ons  Itemized  Below  fin  Based  On  The 
sjumpt ion  That  No  Repair  fictions  Are  Initiated  Prior  To  Conf  i  gurat  i  on 
Failure.  Upon  Failure,  The  Conf i gurat i on  Is  Totally  Restored. 


Conf i gurat l on  Name 

MTBF 
{Hours  > 

MTTR 

<  M i nut  es ) 

Inherent 
Real  1 ab i  1  i  t  y 
{Percent  > 

Fund  i  on  1 

3847 

1 20 . 72 

99.94772 

Fur.c  t  i  on  2 

3062 

123. 76 

99.93268 

Pune t i on  3 

3113 

138.21 

W  I1T  I'll  T 1 M 

Func  t i on  4 

2773 

101.11 

Function  5 

10774 

35.00 

99. 99459 

Func  t i on  6a 

9955 

61.00 

99.98979 

Func  t l on  6b 

94.00 

— 'twttttm 

Func  t i on  7 

5233 

51.00 

99.98376 

Func  t i on  8 

5805 

64.00 

99.98163 

Function  9 

9497 

35.00 

99 . 98508 

Fund  ion  10a 

6842 

53.00 

99.98709 

Func  t l on  1 0b 

7086 

59.00 

99.98617 

F unc  t i on  1  1  a 

8065 

53.00 

99.98905 

Function  lib 

802*4 

82.00 

99 . 98297 

Function  12 

5675 

4  7.00 

9 9 . 98*.t0 

Fync  t  i  on  1  3 

7092 

51.00 

<W~L~li'l'liSHii 

Function  13b 

7207 

45.00 

him  it  mu  ■ 

10  3 


-b  0 


Probabilistic  L  i  ne-Repl  aceabl  e-Uim  Consumption  at  Failure 


The  average  number  of  LRU's  replaced  when  the  system  fails  . : 

1.42.  The  standard  deviation  of  this  random  variable  is  .49. 

The  distribution  of  .his  random  variable  is  illustrated  in  the  below  figure. 
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SCRflPIRONS's  Output  For  Design  Conf i gur at i on  #10 
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(v  K)  IV)  W  M  K)  W  IV)  W  W  W  U,mO  <*>  U>  O)  (*>  U  G)  0)  .& m-fc  A *.  ■&  tfl  CJI  <J1  Ol  Ol  Ul UJI  <Ti  O'.  <T>  (ft  (Ti  K.,^J h-J Kj Kj  00  GO  GO 


A „  ....  w*  =■  -<  ^«-r  «#T) 


System  D  e  s  i  g  n  Parameter  Estimate  S'.imm  ar  y 


System  Parameter 

Point  Estimate 

Mean-Time-Between-Fai lure 

251.79  hours 

Mean-T  une-To-Repair 

60.03  Minutes 

Lire  Replaceable  Unit  Con¬ 
sumption  Rate  Per  Thousand 
Hours  of  Operation 

3.9?  LRU's 

Inherent  fluai lability 

99.60  7. 

fiuerage  Number  of  LRU's 
Replaced,  Upon  System 

Fail ure 

1.P0 

Conf i gurat  ton  Analysis  Output  Summary 


The  Mean-T  ime-?etween-Fai  lure  Predictions  Itemized  Below  fire  Based  On 
fi  =  sumpt 1  on  That  No  Repair  fictions  Are  Initiated  Prior  To  Conf  1  jurat  1 
Failure.  Upon  Failure,  The  Conf i gur at i on  Is  Totally  Restored. 


Confi gurat i on  Name 

MTBF 

<Hours) 

MTTR 

(Minutes) 

Inherent 
fiuai lability 
^Percent  > 

Func  t i on 

la 

4608 

68.00 

99.97541 

Func  t i on 

lb 

4717 

53.00 

99.98123 

Func  t i on 

2a 

5128 

61.00 

99. 98v3lS 

Func  t i on 

2b 

5516 

63.00 

99.98397 

Func  t i on 

2c 

5428 

52.00 

99.98404 

Func  t i on 

3a 

7044 

91.00 

99.9^847 

Func  t i on 

3b 

6819 

75. 00 

99.98167 

Func  t 1  on 

3c 

7631 

S3. 00 

99.99279 

Func  t i on 

3d 

6609 

89.00 

99 . 97756 

Func  1 1 on 

4a 

732e 

47.ee 

99.98930 

Func  t i on 

4b 

7663 

51.00 

99. 98674 

Func  t i on 

4c 

— MPKHJ 

71.00 

99.98416 

Func  t i on 

4d 

53.00 

99.98919 

Func  1 1 on 

4e 

3052 

35.00 

99.99276 

Func  t l on 

5 

10774 

35.03 

99.99459 

Func  t i on 

6a 

9955 

61.00 

99.98979 

Func  t i on 

6b 

9765 

94.00 

99.98396 

Func  t i on 

7 

5233 

51.00 

99.98376 

Func  t l on 

3 

5805~^ 

64.00 

99.98162 

Function 

9 

9497 

85.00 

39 . 98508 

Func t i on 

10a 

6342 

53.00 

99 . 98  r09 

Func  t i on 

10b 

7086 

59.00 

99. 9 8  y 1 9 

F  unc t i on 

1  1  a 

3065 

53. 00 

mm  i  w  i  in  im 

Func  t i on 

1  lb 

8024 

82.O0 

99.93237 

Func  t i on 

12 

56  7  5 

47.00 

99 . 98620 

F un c  t l on 

1  3  h. 

7092 

51.00 

KEKHII39I 

F  u net l o  n 

1  3b 

7  0  7 

45. 00 

99.98959  | 

Probabilistic  L i ne-Rsp 1 ac s ab 1 e-Un i t  consumption  at  Fai'ui 


The  a"erage  number  ot'  LRU  s  replaced  when  the  system  fails  is 
jj  1.130.  The  standard  deviation  of  this  random  variable  is  0.00. 
is  distribution  of  this  random  variable  is  illustrated  in  the  bel' 


5  S  ?  9  9 

Number  of  LRU's  Replaced  at  Failure 


Probab i  1 1 1 y  Of 
Occurrence  (X > 


3 

6 

0 

0 

1  00 

100 

100  100  100  100  100  I  1O0  I  100  I  100  1  100 
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System  Maintenance  Support  Costs  Specified  In  DCA-P-92 t R i  Format 


Des  i 

qn  #1  Case  Totals  -  Costs  fire  Stated  ir 

Thousands 

of  Dollars 

E  1  ement 
dumber 

Cost  Element  Description 

Eet i mat  ed 
Cost 

Percentage 

1 . 0 

development 

xxxxxxxxxx 

XXXXXXXXXX 

1.011 

ENGINEERING 

0 . 00 

100.00 

>T0TAL< 

0.00 

1O0.00 

2.0 

PRODUCTION 

xxxxxxxxxx 

XXXXXXXXXX 

2.311 

INITIAL  PRODUCTION  FACILITIES  <1PF) 

30.78 

1.83 

2.02!. 

MANUFACTURING 

215.47 

12.78 

2.022 

RECURRING  ENGINEERING 

61.56 

3.65 

2.04 

DATA 

31.20 

1.85 

2.07 

INITIAL  SPARES 

1347.48 

79.90 

>T0TAL< 

1686. 50 

100.00 

3.0 

MILITARY  CONSTRUCTION 

XXXXXXXXXX 

XXXXXXXXXX 

>T0TAL< 

0.00 

0.00 

4.0 

FIELDING 

XXXXXXXXXX 

XXXXXXXXXX 

KE Jm 

SYSTEM  TESTING  AND  EVALUATION 

0 . 00 

0.00 

WtiM 

TRAINING  SERVICES  AND  EQUIPMENT 

0.00 

0.00 

TRANSPORTATION 

2.70 

100.00 

4.04 

INITIAL  REPAIR  PARTS 

0.00 

0.00 

4.05 

SYSTEM  SPECIFIC  BASE  OPERATING  SUPPORT 

0.00 

0.00 

4.06 

OTHER  o&m  FUNDED  FIELDING 

0.00 

0.00 

>T0TAL< 

■■■Bra 

100.00 

5.0 

SUSTAINMENT 

xxxxxxxxxx 

XXXXXXXXXX 

5.01 

REPLENISHMENT 

xxxxxxxxxx 

xxxxxxxxxx 

5.011 

replenishment  REPAIR  PARTS 

0.00 

0.00 

5.012 

REPLENISHMENT  SPARES 

469. 16 

2.25 

5.013 

WAR  RESERVE  REPAIR  PARTS 

0.00 

0.00 

5.014 

WAR  RESERVE  SPARES 

0.00 

0 . 00 

3.02 

PETROLEUM,  OILS  AND  LUBRICANTS  (POD 

0 . 00 

0.00 

5.03 

AMMUNITION 

XXXXXXXXXX 

XXXXXXXXXX 

5.031 

TRAINING  AMMUNITION'MISSILES 

0.00 

0.00 

5.032 

WAR  RESERVE  AMMUN I T I ONr M I SS I LES 

0.00 

0. 00 

5.04 

DEPOT  MAINTENANCE 

xxxxxxxxxx 

XXXXXXXXXX 

5.041 

CIVILIAN  LABOR 

889.79 

4.27 

5.042 

MATERIEL  COM) 

4  5 

.  00 

5.043 

MATERIEL  <PR0C> 

4.05 

.  02 

5.044 

SUPPORT  ACTIVITY 

0.00 

0.00 

5,05 

FIELD  MAINTENANCE  CIVILIAN  LABOR 

0.00 

0.00 

5.06 

TRANSPORTATION 

674.51 

3.23 

5.07 

SYSTEM  SPECIFIC  REPLACEMENT  TRAINING  SERVICES 

XXXXXXXXXX 

XXXXXXXXXX 

5.071 

AMMUN I TION/MISS I LESr EQUIPMENT 

278.47 

1 . 34 

5.072 

SERVICES 

30.94 

.  15 

3.08 

MILITARY  PERSONNEL 

XXXXXXXXXX 

XXXXXXXXXX 

5.081 

CREW  PAY  AND  ALLOWANCES 

0.00 

0. 00 

5.082 

maintenance  pay  and  allowances 

945.61 

4.53 

5.083 

SYSTEM  SPECIFIC  SUPPORT  PAY  AND  ALLOWANCES 

0.00 

0.00 

5.084 

TRAINEE/TRAINER  PAY  AND  ALLOWANCES 

0.00 

0.00 

5.085 

SYSTEM  PROJECT  MANAGEMENT  PAY  AND  ALLOWANCES 

0.00 

0. 00 

5.086 

PERMANENT  CHANGE  OF  STATION  (PCS> 

0.00 

0 . 00 

5.087 

OTHER  MPA  FUNDED  SUSTAINMENT 

0 , 00 

0 . 00 

5.09 

SYSTEM  PROJECT  MANAGEMENT  CIVILIANS 

0 . 00 

0 . 00 

5.10 

MODIFICATION x«I  TS 

0 . 00 

0. 00 

5.11 

5.111 

OTHER  SUSTAINMENT 

OTHER  0S.cN  SUSTAINING  FUNDED 

27. 03 

.  13 

5.112 

OTHER  PROCUREMENT  FUNDED  SUSTAINING 

17537.47 

84.08 

T  0  T  fi  L  < 

n.uajiij 

100. 00 

******* 

>  TOTAL  LIFE  CYCLE  COST 

♦  ■*<**«*♦«►«*•*  -4 

l  1 1 


flnah.'iis:  AMSMI -OR-SA 


Dat  i 


l  1 


c 

Dei- 1  c 

ys-tem  Maintenance  Support  Costa  Spee  ded  In  DCF 
n  2  Case  Totals  -  Costs  Are  Stated  ir 

l-P-92tR/  Format 

Thousands  of  Dollars 

El  e m e n t 
Number' 

Cost  Element  Description 

Est i mated 
Cost 

Percent  age 

i .  e 

DEVELOPMENT 

XXXXXXXXXX 

XXXXXXXXXX 

i.0ii 

ENGINEERING 

0.00 

100.00 

lEOSIEm 

0. 00 

100.00 

msmm 

PRODUCTION 

XXXXXXXXXX 

XXXXXXXXXX 

2.  dll 

INITIAL  PRODUCTION  FACILITIES  (IFF) 

29. 66 

1 . 79 

2.021 

MANUFACTURING 

207.65 

12.  53 

2.  022 

RECURRING  ENGINEERING 

59.33 

3.58 

2.  04 

DATA 

30.00 

1.81 

2.0? 

INITIAL  SPARES 

1331. 15 

80.30 

>TOTAL< 

1657. 79 

100.00 

3.0 

MILITARY  CONSTRUCTION 

XXXXXXXXXX 

XXXXXXXXXX 

>TOTAL< 

0.00 

0.00 

4.  0 

FIELDING 

XXXXXXXXXX 

XXXXXXXXXX 

4.01 

SYSTEM  TESTING  AND  EVALUATION 

0.00 

0.00 

4.02 

TRAINING  SERVICES  AND  EQUIPMENT 

0.00 

0.00 

4.03 

TRANSPORTATION 

2.86 

100. 00 

4. 04 

INITIAL  REPAIR  PARTS 

0.  00 

0.00 

4.05 

SYSTEM  SPECIFIC  BASE  OPERATING  SUPPORT 

0.  00 

0.00 

4.06 

OTHER  08<M  FUNDED  FIELDING 

0.00 

0.00 

>T0TAL< 

2.  86 

100.00 

5.0 

SUSTAINMEn  f 

XXXXXXXXXX 

XXXXXXXXXX 

5.01 

REPLENISHMENT 

XXXXXXXXXX 

XXXXXXXXXX 

3.  ei  1 

REPLENISHMENT  REPAIR  PARTS 

0.00 

0.00 

5.012 

REPLENISHMENT  SPARES 

477. 78 

2. 34 

5.013 

wfiR  RESERVE  REPAIR  PARTS 

0.00 

0.00 

5.014 

WAR  RESERVE  SPARES 

0.00 

0.00 

5.02 

PETROLEUM,  OILS  AND  LUBRICANTS  <POL> 

0.  00 

0.00 

5.03 

AMMUNITION 

XXXXXXXXXX 

XXXXXXXXXX 

5.031 

TRAINING  AMMUNITIONrMISSlLES 

0.00 

0.00 

3.032 

WAR  RESERVE  AMMUN  I  T I ONrM I SS I LES 

0.  00 

0. 00 

5.04 

DEPOT  MAINTENANCE 

XXXXXXXXXX 

XXXXXXXXXX 

3.041 

CIVILIAN  LABOR 

857. 48 

4.20 

5.042 

MATERIEL  <  OM  > 

.  43 

.  00 

5.043 

MATERIEL  (PROC) 

3.91 

.  02 

5.044 

SUPPORT  ACTIVITY 

0.00 

0 . 00 

5.05 

FIELD  MAINTENANCE  CIVILIAN  LABOR 

0.00 

0. 00 

5.06 

TRANSPORTATION 

708. 30 

3. 47 

5.07 

SYSTEM  SPECIFIC  REPLACEMENT  TRAINING  SERVICES 

XXXXXXXXXX 

XXXXXXXXXX 

5.071 

AMMUNITIONS  I  SSILESrEQU  I  PMENT 

254.38 

1 . 24 

5.072 

SERVICES 

28.26 

.  14 

5.08 

MILITARY  PERSONNEL 

XXXXXXXXXX 

XXXXXXXXXX 

5.081 

CREW  PAY  AND  ALLOWANCES 

0.00 

0.00 

5.082 

MAINTENANCE  PAY  AND  ALLOWANCES 

855. 80 

4.19 

5.083 

SYSTEM  SPECIFIC  SUPPORT  PAY  AND  ALLOWANCES 

0.00 

0.00 

5.084 

TRAINEErTRAINER  PAY  AND  ALLOWANCES 

0.00 

0.00 

5.085 

SYSTEM  PROJECT  MANAGEMENT  PAY  AND  ALLOWANCES 

0.00 

0 . 00 

5.086 

PERMANENT  CHANGE  OF  STATION  <PCS> 

0.00 

0 . 00 

5.08? 

OTHER  MPA  FUNDED  SUSTAINMENT 

0.00 

0.00 

5.09 

SYSTEM  PROJECT  MANAGEMENT  CIVILIANS 

0.00 

0 . 00 

5.10 

5.11 

MODIFICATION /KITS 

OTHER  SUSTAINMENT 

0. 00 

XXXXXXXXXX 

0.00 

XXXXXXXXXX 

5.111 

OTHER  OS.M  SUSTAINING  FUNDED 

26.05 

.  1  3 

5.112 

OTHER  PROCUREMENT  FUNDED  SUSTAINING 

17224.37 

34. 23 

>TQTAL< 

■■  lrM  1  ■  1  ■ 

100,00 

imam 

>  TOTAL  LIFE  CYCLE  COST 

■wsrara 

1  1  2 


Analysis!  AMSMI— OR  —  SA 


Date:  2-' 11 -'33 


|  System  Maintenance  Support  Costs  Specified  In  DCA-P-92(R)  Format  j 

Des  i 

n  3  Case  Totals  -  Costs  fire  Stated  in  Thousands 

of  Col  1  &r  s  | 

E 1 ement 

Cost  Element  Description 

EstimatedlPercentagel 

Humber 

Cost 

i  .  0 

DEVELOPMENT 

XXXXXXXXXX 

xxxxxxxxxx 

1.011 

ENGINEERING 

0.00 

100. C0 

>TOTAl< 

0.00 

100.00 

2.0 

PRODUCTION 

xxxxxxxxxx 

xxxxxxxxxx 

2.011 

INITIAL,  production  facilities  <ipf> 

29.17 

1 . 93 

2.021 

MANUFACTURING 

204. 18 

13.49 

2.022 

RECURRING  ENGINEERING 

58.34 

3.85 

2.04 

DATA 

28.80 

1 . 90 

2.07 

INITIAL  SPARES 

1193.53 

78.83 

>T0TRL\ 

1514.03 

100.00 

EHflU 

MILITARY  CONSTRUCTION 

xxxxxxxxxx 

XXXXXXXXXX 

BBfiH 

0.00 

0.00 

Km 

FIELDING 

XXXXXXXXXX 

XXXXXXXXXX 

4.01 

SYSTEM  TESTING  AND  EVALUATION 

0.00 

0.00 

4.02 

TRAINING  SERVICES  AND  EQUIPMENT 

0.00 

0.00 

4.03 

TRANSPORTATION 

2.  17 

100.00 

4.04 

INITIAL  REPAIR  PARTS 

0.00 

0.00 

4.05 

SYSTEM  SPECIFIC  BASE  OPERATING  SUPPORT 

0.00 

0.00 

4.06 

OTHER  0S.M  FUNDED  FIELDING 

0.00 

0.00 

>T0TAL< 

2.  17 

100.00 

3.0 

SUSTAINMENT 

XXXXXXXXXX 

XXXXXXXXXX 

3.01 

REPLENISHMENT 

xxxxxxxxxx 

XXXXXXXXXX 

5.01  1 

REPLENISHMENT  REPAIR  PARTS 

0.00 

0.00 

5.0: 2 

REPLENISHMENT  SPARES 

386.60 

2.14 

3.013 

WAR  RESERVE  REPAIR  PARTS 

0.00 

0.00 

3.014 

WAR  RESERVE  SPARES 

0  00 

0.00 

5.02 

PETROLEUM,  OILS  AND  LUBRICANTS  <P0L> 

0.00 

0.09 

5.03 

AMMUNITION 

XXXXXXXXXX 

XXXXXXXXXX 

5.031 

TRAINING  RMMUNITIOH^MISSILES 

0.00 

0.00 

5.032 

WAR  RESERVE  AMMUNITION/MISSILES 

0.00 

0.00 

5.04 

DEPOT  MAINTENANCE 

XXXXXXXXXX 

xxxxxxxxxx 

5.04J 

CIVILIAN  LABOR 

343.  17 

4.61’ 

5.042 

MATERIEL  <0M> 

.43 

.  00 

5,043 

MATERIEL  <  PROC  > 

3.84 

.02 

3.044 

SUPPORT  ACTIVITY 

0.00 

0.00 

3.03 

FIELD  MAINTENANCE  CIVILIAN  LABOR 

0.00 

0.00 

5.06 

TRANSPORTATION 

534.54 

2.96 

5.07 

SYSTEM  SPECIFIC  REPLACEMENT  TRAINING  SERVICES 

XXXXXXXXXX 

XXXXXXXXXX 

5.071 

AMMUNITIONxMlSSILESrEOUIPMEHT 

225.33 

?.  .  25 

3.072 

SERVICES 

25.04 

.  14 

5.  03 

MILITARY  PERSONNEL 

XXXXXXXXXX 

XXXXXXXXXX 

3.031 

CREW  PAY  AND  ALLOWANCES 

0.00 

0.00 

5.082 

MAINTENANCE  PAY  AMD  ALLOWANCES 

743.03 

4.12 

5.033 

SYSTEM  SPECIFIC  SUPPORT  PAY  AND  ALLOWANCES 

0.00 

0.00 

3.034 

TRAINEE -'TRAINER  PAY  AND  ALLOWANCES 

0.00 

0.00 

3.035 

SYSTEM  PROJECT  MANAGEMENT  PAY  AND  ALLOWANCES 

0 . 00 

0.00 

3.086 

PERMANENT  CHANGE  OF  STATION  <PCS> 

0. 00 

0.00 

5.037 

OTHER  MPA  FUNDED  SUSTAINMENT 

0.00 

0 . 00 

■ 

SYSTEM  PROJECT  MANAGEMENT  CIVILIANS 

0 . 08 

0.00 

1 

nODIFICAT  ION/'KI  TS 

O.00 

0. 00 

OTHER  SUSTAINMENT 

XXXXXXXXXX 

XXXXXXXXXX 

OTHER  0 L IT  SUSTAINING  FUNDED 

25.61 

.  1  4 

OTHER  PROCUREMENT  FUNDED  SUSTAINING 

15261 . 54 

04 . 56 

/TOTAL"' 

MHII 1  IIIJPbIi  J 

100.00 

TOTAL  LIFE  CYCLE  COST  ' 

egraaa 

1  l  5 
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Date- 


System  Maintenance  Support  Costs  Specified  In  DCA-P-y2<R>  Format 
Design  4  Case  Totals  -  Costs  Rre  Stated  in  Thousands  of  Dollars 


E 1  et.ient 
Number 


1 .0 

1.011 


Cost  Element  Description 


DEVELOPMENT 

ENGINEERING 


iBHEgmiB 


2.0 
2.01  t 
2.021 
2.022 
2.04 
2.07 


>TOTflL< 


3.0 

>T0TRL< 


PRODUCTION 

INITIAL  PRODUCTION  FACILITIES 
MANUFACTURING 
RECURRING  ENGINEERING 
DATA 

INITIAL  SPARES 


<  IPF> 


MILITARY  CONSTRUCTION 


FIELDING 

SYSTEM  TESTING  AND  EVALUATION 
TRAINING  SERVICES  AND  EQUIPMENT 
TRANSPORTATION 


4.04 

4.0? 

4.06 

\TrtTOI  / 

INITIAL  REPAIR  PARTS 

SYSTEM  SPECIFIC  BASE  OPERATING  SUPPORT 

OTHER  08.M  FUNDED  FIELDING 

5.0 

SUSTAINMENT 

5.01 

REPLENISHMENT 

5.011 

REPLENISHMENT  REPAIR  PARTS 

5.012 

REPLENISHMENT  SPARES 

5.013 

WAR  RESERVE  REPAIR  PARTS 

5.014 

WAR  RESERVE  SPARES 

5.02 

PETROLEUM,  OILS  AND  LUBRICANTS  <P0L> 

5,03 

AMMUNITION 

5.031 

TRAINING  AMMUNITION^MISSILES 

5.032 

WAR  RESERVE  AMMUNITION/MISSILES 

5 . 0*t 

DEPOT  MAINTENANCE 

5.041 

CIVILIAN  LABOR 

5.042 

MATERIEL  ( OM ) 

5.043 

MATERIEL  (PROC) 

5.044 

SUPPORT  ACTIVITY 

5.05 

FIELD  MAINTENANCE  CIVILIAN  LABOR 

5.06 

TRANSPORTATION 

5.0? 

SYSTEM  SPECIFIC  REPLACEMENT  TRAINING  SERVICES 

5.071 

AMMUNI TIONrMISS  U  ES/EQUIPMENT 

5.07? 

SERVICES 

5.08 

MILITARY  PERSONNEL 

5.081 

CREW  PAY  AND  ALLOWANCES 

5.082 

MAINTENANCE  PAY  AND  ALLOWANCES 

5.083 

SYSTEM  SPECIFIC  SUPPORT  PAY  AND  ALLOWANCES 

5.084 

TRAINEErTRf.  INER  PAY  AND  ALLOWANCES 

5.085 

SYSTEM  PROJECT  MANAGEMENT  PAY  AND  ALLOWANCES 

5.086 

PERMANENT  CHANGE  OF  STATION  < PC 3 ) 

5.087 

OTHEP  MPA  FUNDED  SUSTAINMENT 

5.03 

SYSTEM  PROJECT  MANAGEMENT  CIVILIANS 

5.  10 

MODIFICAT JON/KI TS 

5.11 

other  sustainment 

5.111 

iJTHFR  OR.M  SUSTAINING  FUNDED 

5.112 

OTHER  PROCUREMENT  FUNDED  SUSTAINING 

Perc  ent  age 

xxxxxxxxxx 

XXXXXXXXXX 

0.00 

100.00 

0.00 

106.00 

XXXXXXXXXX 

XXXXXXXXXX 

29.31 

1 . 92 

205.  15 

13.42 

58.61 

3.  S4 

28.80 

1 . 83 

1206.51 

78.94 

1528.38 

100.00 

XXXXXXXXXX 

XXXXXXXXXX 

0.00 

0.00 

XXXXXXXXXX 

XXXXXXXXXX 

0.00 

0.60 

0.00 

0.00 

2.  17 

100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.  17 

■■EEEEB 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

xxxxxxxxxx 

0.00 

0. 00 

388.60 

2.16 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

XXXXXXXXXX 

XXXXXXXXXX 

0.00 

0.00 

0.00 

0.00 

XXXXXXXXXX 

xxxxxxxxxx 

347. 15 

4. 7 0 

.  43 

.  00 

3.86 

.  02 

0.00 

0. 00 

0.00 

0.00 

534.08 

2.97 

XXXXXXXXXX 

X  /.  X  X  X  X  i-  'i  X  X 

216,19 

1  .  20 

24.02 

.  13 

XXXXXXXXXX 

xxxxxxxxxx 

0.00 

0 . 00 

706.03 

3.92 

0.00 

0 . 00 

0.00 

0.00 

0.00 

0 . 00 

0.00 

0  .  O  0 

0.00 

0 . 00 

0.00 

0 . 00 

0.00 

0 . 00 

XXXXXXXXXX 

25. 73 

.  1  4 

15263. 73 

34. 75 

18009. 84 

100. 00 

1  1  4 


AM3M I -OR-Sfl 


Sy 

Design 


E  1  emem 
Humber 


1.0 

1.011 


IBfiEISI 


>TOTHL< 


3.0 

>TOTAL< 


4.0 


4.04 

4.05 

4.06 


>T0TAL< 


5.0 
5.01 
5.01  1 
5.012 
5.013 
5.014 
5.02 
5.03 
5.031 
5.032 
5.04 
5.041 
5.042 
5.043 
5.044 
5.05 
5.06 
5.07 
5.071 
5.072 
3.06 
5.081 
5.082 
5.083 
5.084 
5.085 
5.086 
5.087 
5.09 
5.  18 
5.  1  1 
5.111 
".112 


'TOTAL' 


stem  Maintenance  Support  Costs  Specified  In  DCA-P-92 ( 8 )  Format 
5  Case  Totals  -  Costs  fire  Stated  in  Thousands  of  Dollars 


Cost  Element  Description  Estimated 

_ Cost 

DEVELOPMENT  XXX XX XX XXX  XXXXXXXXXX 

ENGINEERING  0.00  100.00 


0.00  100.00 


PRODUCTION  XXXXXXXXXX  XXXXXXXXXX 

INITIAL  PRODUCTION  FACILITIES  (IPF)  28.18  1.96 

MANUFACTURING  197.23  13.72 

RECURRING  ENGINEERING  56.35  3.92 

DATA  27.60  1.92 

INITIAL  SPARES  1128.70  78.49 


1438.05 


MILITARY  CONSTRUCTION 


FIELDING 

SYSTEM  TESTING  AND  EVALUATION 
TRAINING  SERVICES  AND  EQUIPMENT 
TRANSPORTATION 
INITIAL  REPAIR  PARTS 

SYSTEM  SPECIFIC  BASE  OPERATING  SUPPORT 
OTHER  08.M  FUNDED  FIELDING 


SUSTAINMENT 

REPLENISHMENT 

REPLENISHMENT  REPAIR  PARTS 
REPLENISHMENT  SPARES 
WAR  RESERVE  REPAIR  PARTS 
WAR  RESERVE  SPARES 
PETROLEUM,  OILS  AND  LUBRICANTS  (POL) 
AMMUNITION 

TRAINING  AMMUNI TIOHcMISSILES 
WAR  RESERVE  AMMIJNITION'MISSILES 
DEPOT  MAINTENANCE 
CIVILIAN  LABOR 
MATERIEL  ( OM  > 

MATERIEL  (PRGC, 

SUPPORT  ACTIVITY 

FIELD  MAINTENANCE  CIVILIAN  LABOR 
TRANSPORTATION 

SYSTEM  SPECIFIC  REPLACEMENT  TRAINING  SERVICES 
AMMUNITION 'MISSILES'EQUIPMENT 
SERVICES 

MILITARY  PERSONNEL 
CREW  PAY  AND  ALLOWANCES 
MAINTENANCE  PAY  AND  ALLOWANCES 
SYSTEM  SPECIFIC  SUPPORT  PAY  AND  ALLOWANCES 
TRAINEE' TRAINER  PAY  AND  ALLOWANCES 
SYSTEM  PROJECT  MANAGEMENT  PAY  AND  ALLOWANCES 
PERMANENT  CHANCE  OF  STATION  (PCS) 

OTHER  MPA  FUNDED  SUSTAINMENT 
SYSTEM  PROJECT  MANAGEMENT  CIVILIANS 
MOD  IF  I  SAT  I ON'K I T3 
OTHER  SUSTAINMENT 
OTHER  0>.M  SUSTAINING  FUNDED 
OTHER  PROCUREMENT  FUNDED  SUSTAINING 


XXXXXXXXXX 

XXXXXXXXXX 

0.00 

0.00 

0.00 

0.00 

2.09 

100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 . 00 

2.09 

100.00 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

0 . 00 

0. 00 

368.35 

2.  12 

0.00 

0. 00 

0.00 

0.00 

0.00 

0.00 

XXXXXXXXXX 

XXXXXXXXXX 

0.00 

0.00 

0.00 

0.00 

XXXXXXXXXX 

XXXXXXXXXX 

814.45 

4.68 

.41 

.  00 

3.71 

.  02 

0.00 

0.00 

0.00 

0.00 

515.37 

2.96 

XXXXXXXXXX 

XXXXXXXXXX 

198.42 

1  .  14 

22.05 

.  13 

XXXXXXXXXX 

XXXXXXXXXX 

0.00 

0.00 

641.35 

3.68 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 . 00 

0.00 

0.00 

0.  00 

.v  ./.’A'/.y. /.y.y. 

24. 74 

.  14 

14815.57 

85.13 

■BED09 

100. 00 

Analysis:  AMSM I  -OR-SR 


D  3.  t  €■  I  71/  1  2  s  33 


System  Maintenance  Support  Costs  Specified  In  DCA-P--92 < R )  Format 

Design  6  Case  Totals  -  Costs  Are  Stated  in  Thousands  of  Dollars 

IHH 

Cost  Element  Description 

■  1.0 

DEVELOPMENT 

xxxxxxxxxx 

XXXXXXXXXX 

1.011 

ENGINEERING 

0.80 

100.00 

>T0TAL< 

0.00 

100.00 

2.0 

PRODUCTION 

xxxxxxxxxx 

XXXXXXXXXX 

2.011 

INITIAL  PRODUCTION  FACILITIES  <IPF> 

27.39 

1.97 

2.021 

MANUFACTURING 

191.75 

13.79 

2.022 

RECURRING  ENGINEERING 

54.79 

3.94 

2.04 

DATA 

25.20 

1.81 

2.0? 

INITIAL  SPARES 

1091.22 

78.49 

>T0TAL< 

1393.35 

100.00 

3.0 

MILITARY  CONSTRUCTION 

XXXXXXXXXX 

XXXXXXXXXX 

>TOTflL< 

0.00 

0.00 

4.0 

FIELDING 

XXXXXXXXXX 

XXXXXXXXXX 

4.01 

SYSTEM  TESTING  AND  EVALUATION 

0.00 

0.00 

4.02 

training  services  and  equipment 

0.00 

3.00 

4.03 

TRANSPORTATION 

2.04 

100.00 

4.04 

INITIAL  REPAIR  PARTS 

0.00 

0.00 

4.03 

SYSTEM  SPECIFIC  BASE  OPERATING  SUPPORT 

0.00 

0.00 

4.06 

OTHER  08.M  FUNDED  FIELDING 

0.00 

0.00 

im.ii.m 

2.04 

100.00 

tntti m 

sustainment 

XXXXXXXXXX 

XXXXXXXXXX 

5.01 

replenishment 

XXXXXXXXXX 

XXXXXXXXXX 

5.01  1 

replenishment  repair  parts 

0.00 

0.00 

5.012 

replenishment  spares 

355.03 

2.  16 

5.013 

WAR  RESERVE  REPAIR  PARTS 

0.00 

0.00 

5.014 

WAR  RESERVE  SPARES 

0.00 

0.00 

5.02 

PETROLEUM,  OILS  AND  LUBRICANTS  CPOL) 

0.00 

0.  00 

3.03 

AMMUNITION 

XXXXXXXXXX 

XXXXXXXXXX 

5.031 

TRAINING  RMMUNITIONrMISSILES 

0.00 

0.00 

5.032 

WAR  RESERVE  AMMUN I T I ONrM ISS I LES 

0. 00 

0.00 

5.04 

DEPOT  MAINTENANCE 

XXXXXXXXXX 

XXXXXXXXXX 

5.041 

CIVILIAN  LABOR 

791.82 

4.82 

5.042 

MATERIEL  <  OM  > 

.  40 

.  00 

5.043 

MATERIEL  (PROC) 

3.61 

.  02 

3.044 

SUPPORT  ACTIVITY 

0.00 

0.00 

5.05 

FIELD  MAINTENANCE  CIVILIAN  LABOR 

0.00 

0.00 

5,06 

TRANSPORTATION 

503.56 

3.0? 

5.07 

SYSTEM  SPECIFIC  REPLACEMENT  TRAINING  SERVICES 

XXXXXXXXXX 

XXXXXXXXXX 

5.071 

AMMUN ITION/MISSILES^EOUIPMENT 

183.54 

1  .  12 

5.072 

SERVICES 

2e.  39 

.  12 

5.03 

MILITARY  PERSONNEL 

XXXXXXXXXX 

XXXXXXXXXX 

5.081 

CREW  PAY  AND  ALLOWANCES 

0.00 

0.  00 

5.082 

MAINTENANCE.  PAY  AND  ALLOWANCES 

586.36 

3.57 

5.083 

SYSTEM  SPECIFIC  SUPPORT  PAY  AND  ALLOWANCES 

0.00 

0.00 

3.084 

TRAINEE/'TRAINER  PAY  AND  ALLOWANCES 

0.00 

0.00 

5.085 

SYSTEM  PROJECT  MANAGEMENT  PAY  AND  ALLOWANCES 

0.00 

0.00 

5.086 

PERMANENT  CHANGE  OF  STATION  <PCS> 

0.00 

0.  00 

5-087 

OTHER  MPA  FUNDED  SUSTAINMENT 

0.00 

0.00 

3.08 

SYSTEM  PROJECT  MANAGEMENT  CIVILIANS 

0.00 

0.00 

5.  10 

MODIFCCATION/KITS 

0.00 

0.00 

3.  1 1 

other  sustainment 

XXXXXXXXXX 

XXXXXXXXXX 

5.111 

OTHER  OIM  SUSTAINING  FUNDED 

24.05 

.  13 

3.112 

OTHER  PROCUREMENT  FUNDED  SUSTAINING 

13951.93 

34.97 

>T0TRL< 

16420,71 

■KEEKQil 

I  .  TOTAL  LIFE  CYCLE  COST 

17813. 10 

Bnmml 

E 1 ement 
Humber 

Cost  Element  Description 

Est i mat  ed 
Cost 

1.0 

DEVELOPMENT 

XXXXXXXXXX 

XXXXXXXXXX 

1.011 

ENGINEERING 

0.00 

100.00 

>  TOT  AL< 

0.00 

100.00 

2.0 

PRODUCTION 

XXXXXXXXXX 

XXXXXXXXXX 

2.011 

INITIAL  PRODUCTION  FACILITIES  <IPF> 

26.72 

1 . 94 

2.021 

MANUFACTURING 

187.02 

13.55 

2. 022 

RECURRING  ENGINEERING 

53.43 

3.8? 

2.04 

DATA 

22.  80 

1 . 65 

2.0? 

INITIAL  SPARES 

1090. 34 

78.99 

>T0TAL< 

1380. 30 

100.00 

3.0 

MILITARY  CONSTRUCTION 

XXXXXXXXXX 

XXXXXXXXXX 

>T0TRL< 

0. 00 

0.00 

4.0 

f  FIELDING 

XXXXXXXXXX 

XXXXXXXXXX 

4.01 

SYSTEM  TESTING  AND  EVALUATION 

0.  00 

0.00 

4.02 

TRAINING  SERVICES  AND  EQUIPMENT 

0.00 

0.00 

4.03 

TRANSPORTATION 

2.  03 

100.00 

4.04 

INITIAL  REPAIR  PARTS 

0.00 

0.00 

4.05 

SYSTEM  SPECIFIC  BASE  OPERATING  SUPPORT 

0.00 

0.00 

4.06 

OTHER  O&M  FUNDED  FIELDING 

0.00 

0.00 

>T0TAL< 

2.03 

100.00 

5.0 

SUSTAINMENT 

XXXXXXXXXX 

XXXXXXXXXX 

5.01 

REPLENISHMENT 

XXXXXXXXXX 

XXXXXXXXXX 

5.011 

REPLENISHMENT  REPAIR  PARTS 

0. 00 

0.00 

5.012 

REPLENISHMENT  SPARES 

354.2? 

2.38 

5.013 

WAR  RESERVE  REPAIR  PARTS 

0.00 

0.00 

5.014 

WAR  RESERVE  SPARES 

0.00 

0.00 

o.  02 

PETROLEUM,  OILS  AND  LUBRICANTS  <POL> 

0.00 

0.00 

5.03 

AMMUNITION 

XXXXXXXXXX 

XXXXXXXXXX 

5.031 

TRAINING  AMMUNITION /MISSILES 

0.00 

0.00 

5.032 

WAR  RESERVE  AMilUN  I  T  I  ON/M  I  SS I  LES 

0.00 

0.00 

5. 94 

DEPOT  MAINTENANCE 

XXXXXXXXXX 

XXXXXXXXXX 

5. 041 

CIVILIAN  LA30R 

772.28 

5.19 

5.042 

MATERIEL  COM) 

.  39 

.  00 

5.043 

MATERIEL  CPROO 

3.52 

.  02 

5. 044 

SUPPORT  ACTIVITY 

0.00 

0.00 

5. 05 

FIELD  MAINTENANCE  CIVILIAN  LABOR 

0. 00 

0. 00 

3.  06 

TRANSPORTATION 

500. 72 

3. 37 

5.0? 

SYSTEM  SPECIFIC  REPLACEMENT  TRAINING  SERVICES 

XXXXXXXXXX 

XXXXXXXXXX 

5. 871 

AMMUNIT ION/MISSILES/ EQUIPMENT 

163.00 

1.10 

5.  072 

SERVICES 

18.11 

.  1  2 

5. 0& 

MILITARY  PERSONNEL 

XXXXXXXXXX 

XXXXXXXXXX 

5. 081 

CREW  PAY  AND  ALLOWANCES 

0.00 

0 . 00 

5.  082 

MAINTENANCE  PAY  AND  ALLOWANCES 

508.32 

3. 42 

5. 083 

SYSTEM  SPECIFIC  SUPPORT  PAY  AND  ALLOWANCES 

0.00 

0. 00 

3.  084 

TRAINEE/TRAINER  PAY  AND  ALLOWANCES 

0 . 00 

0.00 

5.  083 

SYSTEM  PROJECT  MANAGEMENT  PAY  AND  ALLOWANCES 

0.00 

0.00 

5.086 

PERMANENT  CHANGE.  OF  STATION  <PCS> 

0.00 

0. 00 

5.08? 

OTHER  MPA  FUNDED  SUSTAINMENT 

0.00 

0 . 00 

3.09 

SYSTEM  PROJECT  MANAGEMENT  CIVILIANS 

0 . 00 

0.00 

3.  10 

MODIFICATION/KITS 

0 . 00 

0. 00 

3.11 

OTHGP  SUSTAINMENT 

5.111 

OTHER  OS.M  SUSTAINING  FUNDED 

23.46 

.  1  6 

3.112 

OTHER  PROCUREMENT  FUNDED  SUSTAINING 

12533.99 

84. 24 

.-TOTAL/ 

1  4878 . 06 

100.00 

»  »  *  ♦  +  *  # 

,  TOTAL  LIFE  CYCLE  COST  • 

16260, 3  'r* 

+  +  ■*  +  +  +  +  +  *  + 

l  i  r 


Anal  yji  s 


AMSMI-OR-SA 


Dat  e 


System  Maintenance  Support  Costs  Specified  In  DCA-P-92CP)  Format 

Design  S  Case  Totals  -  Costs  Are  Stated  in  Thousands  of  Dollars 

El  e m e n t 
Number 

Cost  Element  Description 

Eat i mat  ed 
Cost 

1 . 0 

DEVELOPMENT 

XXXXXXXXXX 

xxxxxxxxxx 

1.011 

ENGINEERING 

0.00 

100.00 

>total< 

0. 00 

100.00 

2. 0 

PRODUCTION 

xxxxxxxxxx 

xxxxxxxxxx 

2.011 

INITIAL  PRODUCTION  FACILITIES  (IPF) 

24.42 

1 . 93 

2. 021 

MANUFACTURING 

170.93 

13.54 

2. 022 

RECURRING  ENGINEERING 

48.84 

J «  8  7 

2.  04 

DATA 

20.40 

1 . 62 

2.  07 

INITIAL  SPARES 

997.94 

79.04 

>TOTAL< 

1262.52 

100.00 

3.  0 

MILITARY  CONSTRUCTION 

xxxxxxxxxx 

XXXXXXXXXX 

>TOTAL< 

0.00 

0.00 

4.  0 

FIELDING 

XXXXXXXXXX 

XXXXXXXXXX 

4.  01 

SYSTEM  TESTING  AND  EVALUATION 

0.00 

0 . 00 

WEXm 

TRAINING  SERVICES  AND  EQUIPMENT 

0.00 

0.00 

mmm 

TRANSPORTATION 

1 . 84 

100.00 

4. 04 

INITIAL  REPAIR  PARTS 

0.00 

0.00 

4.05 

SYSTEM  SPECIFIC  BASE  OPERATING  SUPPORT 

0.00 

0.00 

4.06 

OTHER  08.M  FUNDED  FIELDING 

0.00 

0.00 

>TOTAL< 

1 . 84 

100.00 

5. 0 

SUSTAINMENT 

XXXXXXXXXX 

XXXXXXXXXX 

5. 01 

REPLENISHMENT 

XXXXXXXXXX 

xxxxxxxxxx 

5.011 

REPLENISHMENT  REPAIR  PARTS 

0.00 

0 . 00 

5.  012 

REPLENISHMENT  SPARES 

324.42 

2.39 

5.013 

WAR  RESERVE  REPAIR  PARTS 

0.00 

0 . 00 

3.014 

WAR  RESERVE  SPARES 

0.00 

0.00 

5.  02 

PETROLEUM,  OILS  AND  LUBRICANTS  <P0L> 

0.00 

0.00 

5.  03 

AMMUNITION 

XXXXXXXXXX 

XXXXXXXXXX 

5. 031 

TRAINING  AMMUNITION/MISSILES 

0.00 

0. 00 

3.  032 

WAR  RESERVE  AMMUNITION-'MISSILES 

0.00 

0 . 00 

5. 04 

DEPOT  MAINTENANCE 

XXXXXXXXXX 

XXXXXXXXXX 

5.041 

CIVILIAN  LABOR 

705.85 

5.20 

5.  042 

MATERIEL  COM) 

.  36 

.  00 

5.  043 

MATERIEL  CPROC) 

3.22 

.  02 

5. 044 

SUPPORT  ACTIVITY 

0.00 

0 . 00 

5.05 

FIELD  MAINTENANCE  CIVILIAN  LABOR 

0.00 

0 . 00 

3. 06 

TRANSPORTATION 

453.84 

3.34 

5. 07 

SYSTEM  SPECIFIC  REPLACEMENT  TRAINING  SERVICES 

XXXXXXXXXX 

XXXXXXXXXX 

3. 071 

AMMUNITION^MISSILES/EQU IPMENT 

136.34 

1 . 00 

5. 072 

SERVICES 

15.15 

.  1 1 

5.08 

MILITARY  PERSONNEL 

XXXXXXXXXX 

xxxxxxxxxx 

5.081 

CREW  PAY  AND  ALLOWANCES 

0.00 

0 . 00 

5. 082 

MAINTENANCE  PAY  AND  ALLOWANCES 

414.41 

3 . 05 

5 . 083 

SYSTEM  SPECIFIC  SUPPORT  PAY  AND  ALLOWANCES 

0.00 

0 . 00 

5. 084 

TRAINEE-STRAIN ER  PAY  AND  ALLOWANCES 

0.00 

0. 00 

5. 085 

SYSTEM  PROJECT  MANAGEMENT  PRY  AND  ALLOWANCES 

0 . 00 

M  .  0  0 

5. 086 

PERMANENT  CHANGE  OF  STATION  CPCS) 

0.00 

0. 00 

5. 087 

OTHER  MPA  FUNDED  SUSTAINMENT 

0.00 

0 . 0  0 

5. 09 

SYSTEM  PROJECT  MANAGEMENT  CIVILIANS 

0 . 0  0 

0 . 0  0 

5.  10 

MODIFICAT  ION.'KITS 

0.00 

0 . 0  0 

5.11 

OTHER  SUSTAINMENT 

xxxxxxxxxx 

Xr..  .  -..s . 

5.111 

OTHER  0«<M  SUSTAINING  FUNDED 

21.44 

.  16 

5.112 

OTHER  °ROCUREMEN  T  FUNDED  SUSTAINING 

1  1  493 . 00 

84.71 

-  T  0  T  A  L  < 

1  0  0 . 0  0 

iramn 

>  TOTAL  LIFE  CYCLE  COST 

1  IS 


AMSMI  -QR-SR 


Dat  e 


UilLi 


System  Maintenance  Support  Costs  Specified  In  DCR-P-92 < R >  Format 
Design  9  Case  Totals  -  Costs  fire  Stated  in  Thousands  of  Dollar 


Lost  Element  Description 


DEVELOPMENT 

ENGINEERING 


1 . 0 
1.011 


>TOTAL< 


2.0 

2.011 

2.021 

2.022 

2.04 

2.0? 


>TQTAL< 


3.0 

>T0TAL< 


4.0 

4.01 

4.02 

4.03 

4.04 

4.05 

4.06 


>TOTAL< 


5.0 

5.01 

5.01  1 

5.012 

5.013 

5.014 

5.02 

5.03 

5.031 

5.032 

5.04 

5.041 

5.042 

5.043 

5.044 

5.05 

5.06 

5.07 

5.071 

5.072 

5.08 

5.081 

5.082 

5.083 

5.034 

5.035 

5.086 

5.087 

5.09 

5.  10 

5.  1  1 

5.111 

5.112 


>total< 


PRODUCTION 

INITIAL  PRODUCTION  FACILITIES  (IPF) 
MANUFACTURING 
RECURRING  ENGINEERING 
DATA 

INITIAL  SPARES 


MILITARY  CONSTRUCTION 


FIELDING 

SYSTEM  TESTING  AND  EVALUATION 
TRAINING  SERVICES  AND  EQUIPMENT 
TRANSPORTATION 
INITIAL  REPAIR  PARTS 

SYSTEM  SPECIFIC  BASE  OPERATING  SUPPORT 
OTHER  08.M  FUNDED  FIELDING 


SUSTAINMENT 

REPLENISHMENT 

REPLENISHMENT  REPAIR  PARTS 
REPLENISHMENT  SPARES 
WAR  RESERVE  REPAIR  PARTS 
WAR  RESERVE  SPARES 
PETROLEUM,  OILS  AND  LUBRICANTS  <POL> 
AMMUNITION 

TRAINING  AMMUNITION/MISSILES 
WAR  RESERVE  AMMUNITION/MISSILES 
DEPOT  MAINTENANCE 
CIVILIAN  LABOR 
MATERIEL  COM) 

MATERIEL  CPROC) 

SUPPORT  ACTIVITY 

FIELD  MAINTENANCE  CIVILIAN  LABOR 
TRANSPORTATION 

SYSTEM  SPECIFIC  REPLACEMENT  TRAINING  SERVICES 
AMMUNITION/MISSILES/EQUIPMENT 
SERVICES 

MILITARY  PERSONNEL 
CREW  PAY  AND  ALLOWANCES 
MAINTENANCE  PAY  AND  ALLOWANCES 
SYSTEM  SPECIFIC  SUPPORT  PAY  AND  ALLOWANCES 
TRAINEE'TRAINER  PAY  AND  ALLOWANCES 
SYSTEM  PROJECT  MANAGEMENT  PAY  AND  ALLOWANCES 
PERMANENT  CHANGE  OF  STATION  CPCS'; 

OTHER  MPA  FUNDED  SUSTAINMENT 
SYSTEM  PROJECT  MANAGEMENT  CIVILIANS 
MODIFICATIONS  ITS 
other  sustainment 
OTHER  O&M  SUSTAINING  FUNDED 
OTHER  PROCUREMENT  FUNDED  SUSTAINING 


SERVICES 


BBSSII 


TOTAL  LIFE  CYCLE  COST 


xxxxxxxxxx 

xxxxxxxxxx 

0.00 

100.00 

0.00 

100.00 

xxxxxxxxxx 

xxxxxxxxxx 

21 . 96 

2.09 

153.69 

14.60 

43.91 

4.  17 

15.60 

1 . 48 

817. 59 

77.66 

1052.76 

100.00 

XXXXXXXXXX 

xxxxxxxxxx 

0.00 

0.00 

XXXXXXXXXX 

XXXXXXXXXX 

0.00 

0.00 

0.00 

0. 00 

1 . 63 

100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 . 00 

1 . 63 

100. 00 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

xxxxxxxxxx 

0.00 

0.  00 

263.30 

2. 28 

0.00 

0.00 

0.00 

0. 00 

0.00 

0.00 

XXXXXXXXXX 

XXXXXXXXXX 

0.00 

0.00 

0.00 

0 . 00 

XXXXXXXXXX 

XXXXXXXXXX 

634.67 

5.50 

.  32 

.  00 

2.89 

.03 

0.00 

0.00 

0.00 

0.00 

404.91 

3.51 

XXXXXXXXXX 

X  X  X  X  X  X  X  X  X  X 

106.55 

.  92 

11.84 

.  10 

XXXXXXXXXX 

XXXXXXXXXX 

0.00 

0.00 

308.93 

2.68 

0.00 

0.00 

0.00 

0. 00 

0.00 

0. 00 

0.00 

0. 00 

0.  00 

O.  00 

0.00 

0 . 00 

0.00 

0. 00 

XXXXXXXXXX 

19.28 

.  1  7 

9778.37 

34. 30 

iUdfcrKinii 

final  yi  is:  AMSM  I -OR-SA 


Dat  e 


>/  1 2/SS 


es 


E  1  emeri  t 
Number 


1.0 

1.011 


Cost  Element  Description 


DEVELOPMENT 

ENGINEERING 


ooaasai 


PRODUCTION 

INITIAL  PRODUCTION  FACILITIES  tIPF) 
MANUFACTURING 
RECURRING  ENGINEERING 
DATA 

INITIAL  SPARES 


2. 

0 

2. 

01  1 

2. 

021 

2. 

022 

2. 

04 

2. 

07 

IDEH30 

MILITARY  CONSTRUCTION 


>TOTAL< 


5.0 
5.01 
5.01  1 
5.012 
5.013 
5.014 
5.02 
5.03 
5.031 
5.032 
5.04 
5.041 
5.042 
5.043 
5.044 


5.071 

5.072 


5,031 

5.032 

5.083 

3.984 

5.085 

5.086 

5.087 


5.09 

5.10 

5.11 

5.111 

5.112 


'TOTAL  <" 


FIELDING 

SYSTEM  TESTING  AND  EVALUATION 
TRAINING  SERVICES  AND  EQUIPMENT 
TRANSPORTATION 
INITIAL  REPAIR  PARTS 

SYSTEM  SPECIFIC  BASE  OPERATING  SUPPORT 
OTHER  08.M  FUNDED  FIELDING 


SUSTAINMENT 

REPLENISHMENT 

REPLENISHMENT  REPAIR  PARTS 
REPLENISHMENT  SPARES 
WAR  RESERVE  REPAIR  PARTS 
WAR  RESERVE  SPARES 
PETROLEUM,  OILS  AND  LUBRICANTS  CPOL) 
AMMUNITION 

TRAINING  AMMUNITION/MISSILES 
WAR  RESERVE  AMMUN I T I ON/M I SS I LES 
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